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CHRONIC LEG ULCERS 
TREATMENT WITH UNNA’S PASTE BOOT 


R. A. CurtInc, M.D., PH.D. 
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care of the surgeon perhaps none is 
more aggravating than the case of 
chronic leg ulcer. Patients presenting 
chronic leg “ulcers are frequently in rather 
good health except for their local lesions, 
and may even feel in no way incapacitated 
for the regular duties of a more or less 
active life. Leg ulcers, however, are loathe- 
some lesions, particularly to a person of 
sensitive disposition, and any relative lack 
of physical incapacitation shown by the 
victim may be more than offset by a 
deleterious effect on his psychological 
reactions. Patients with incapacitating 
lesions of far less actual significance than 
these usually take to bed as a matter of 
course and are content to remain at rest 
until such time as nature shall have had a 
chance to establish the process of repair; 
patients with chronic leg ulcers, however, 
tend to become restless when confined 
to bed and sometimes, taking matters into 
their own hands, may insist upon ambula- 
tory treatment. Such treatment failing, 
they tend to drift from one surgeon to 
another without finding permanent relief, 
ultimately lose confidence in the medical 
profession at large, and soon fall easy 
prey to patent medicines and to various 
forms of actual quackery. 
No single measure can be advocated as 
a therapeutic panacea for all chronic 
leg ulcers, since these ulcers vary so widely 


()" ALL the cases coming under the 


in their etiology, but, combined with 
appropriate accessory therapy, there never 
has been devised a more efficient treatment 
than the Unna’s paste boot or stocking. 
Unna’s paste is no new substance, having 
been devised by the Hamburg dermatolo- 
gist, Paul Unna, who was born in 1850; 
the method of fashioning this paste into a 
boot or stocking is also not new, having 
been used extensively for the purpose in 
question by many able surgeons both past 
and present. The author, furthermore, 
wishes to disclaim all credit for originality 
in the details of preparing and applying 
the device, since, in the description of 
the technic which is subsequently given, 
he follows a method which has been recog- 
nized and practiced with success by many 
individuals for several years. He feels, 
however, that the device has not received 
the general recognition which its value 
justifies and believes that if the rationale 
of its use and the method of its preparation 
were more generally known it would be 
more frequently provided, and patients 
consequently would not only be spared 
much suffering, both physical and mental, 
but would also be saved many days of 
economic usefulness. 

Complicating the luetic ulcer, the pres- 
sure ulcer, and the mycotic ulcer, and 
tending to reach its acme in the varicose 
ulcer, is almost invariably a certain degree 
of local venous stasis and associated tissue 
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edema. Malignant ulcers, neuropathic 
ulcers, and tuberculous ulcers frequently 
show varying degrees of the same phenom- 
enon. This stasis and edema is not, of 
course, the exciting cause in the develop- 
ment of any of these lesions, not even 
the varicose ulcer, which does not develop 
in the absence of trauma, but when once 
such lesions have become established the 
stasis and edema may be sufficient to 
hinder seriously or even actually to prevent 
the process of complete repair. The process 
of repair consists not only of the deposition 
of new tissue, but of the removal of devital- 
ized and partially autolysed debris. When- 
ever the venous return from an injured 
area is so disturbed that this removal of 
tissue debris is interrupted, the local tissue 
spaces, the lymphatics and the venous 
capillaries become clogged, arterial blood 
is mechanically prevented from reaching 
the scene, such adjacent tissues as are 
still vital tend to be deprived of their 
oxygen supply, and local acidosis and 
progressive death of tissue ensues. Unless 
some method of breaking this vicious 
circle be invoked the best that can be 
anticipated is a sort of equilibrium be- 
tween the forces of destruction and the 
forces of repair in accordance with which 
alternately now the one and now the other 
is in the ascendancy, the result being an 
“indolent” lesion which stubbornly re- 
fuses to heal. 

If patients with these indolent ulcers 
can be persuaded to remain in bed for a 
period of weeks, associated infection of the 
ulcerating area being controlled meanwhile 
by the use of hypertonic saline solutions 
and heat, appropriate accessory treatment 
also being provided in the form of antisyph- 
ilitic treatment for the luetic ulcer, formal 
operation upon, or the injection of scleros- 
ing solution into varicose veins, in connec- 
tion with varicose ulcers, the exhibition 
of massive doses of iodides by mouth in 
mycotic ulcers (grs. 30-100 t.i.d.), and 


the like, there are v ery few cases of chronic 
leg ulcer which will not eventually proceed 
to complete healing. General bodily rest 


undoubtedly plays some part in the pro- 
duction of this healing, since it allows a 
concentration, so to speak, of the entire 
excess of body energy on the affected area, 
but the local relief of blood and tissue fluid 
stasis is much more fundamental and 
important, and is undoubtedly the factor 
primarily responsible for the good clinical 
results obtained by the non-ambulatory 
treatment. 

Much has been written on the ambula- 
tory treatment of varicose ulcer, which, of 
course, is the chronic leg ulcer ordinarily 
presenting stasis and edema in its most 
characteristic form, and almost without 
exception, when reduced to their essentials, 
the methods involve the application of 
local mechanical support to the part. 
The multiplicity of devices used to produce 
such support, though indicating that none 
of them perfectly realize the end for which 
they were designed, nevertheless bear 
mute testimony to the correctness of the 
principle involved. Most practitioners of 
experience have seen certain chronic ulcers 
heal under the simple expedient of local 
support by criss-cross adhesive plaster 
strapping; local elastic pressure as obtained 
by the use of inflatable rubber bags or 
balloons, or by the resilient porous rubber 
sponges of ordinary commerce, should 
also produce excellent results in certain 
selected cases. Such devices, however, 
would seem to have a rather limited scope 
of usefulness, since the usual indication 
is for a much more extensive support than 
they can easily be made to achieve. 
In relatively few cases is stasis limited to 
the area of the lesion, and when ulcerations 
are of considerable extent or, though 
relatively small, have existed for consider- 
able periods of time, stasis and edema are 
very apt to be not localized at all but 
generalized below the knee. The _ idea! 
mechanical treatment would therefore 
seem to be some form of support which 
would exert gentle and equal pressure 
over the entire surface of the foot and leg, 
and which, accordingly, would assure for 
the ambulatory patient essentially the 
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same condition which is obtained in the 
case of the recumbent patient, an extremity 
devoid of venous and lymph stasis. 

The elastic stocking can be made to 
serve this supportive function fairly well, 
but is subject to certain almost completely 
unavoidable disadvantages: 

1. When produced in quantity and 
bought by the patient ready-made elastic 
stockings are apt to fit poorly; when made 
to order they are relatively expensive. 

2. Even though initially carefully and 
accurately fitted to the individual patient, 
the device may very soon become quite 
worthless, due either to loss of elasticity 
of the stocking or to actual changes in 
the shape and size of the limb as the case 
progresses toward healing. 

3. In order to be really effective the 
stocking must be applied before arising 
in the morning, Le. after the recumbent 
attitude assumed during the night has 
relieved the affected part of much of its 
fluid stagnation, and it should be applied 
after the extremity has been held for a 
number of minutes nearly vertical in 
order to facilitate still further reduction in 
size. Patients of limited intelligence usually 
fail to appreciate the necessity for atten- 
tion to this part of the technic, and all 
patients tend to become careless in observ- 
ing instructions; occasionally they may 
even neglect to wear the apparatus for days 
at a time. 

4. The elastic stocking is difficult to 
keep clean when used in the treatment 
of an ulcer because of almost unavoidable 
contamination by secretions, and any 
attempt to modify the device by cutting 
holes or windows in it to allow treatment 
of the ulcer without removing the stocking 
defeats the entire purpose of the treatment, 
since it abolishes support over the area 
where it is most needed. 

The elastic roller bandage would be of 
more value to patients than it is were it 
not so difficult to apply single-handed and 
were the patient’s intelligence and under- 
standing of the anatomy and physiology 
involved as complete as that of the medical 
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attendant who prescribes the mode of 
treatment. Unfortunately patients advised 
to use the elastic rolled bandage rarely 
receive from it the amount of benefit 
which they might reasonably be expected 
to enjoy. 

The Unna’s paste boot is subject to 
none of these disadvantages, whereas, 
at the same time, it affords better support 
than either the elastic stocking or the 
elastic bandage. 

1. The boot is a custom made, built-up 
affair, which conforms exactly to the 
shape of the part, because it is applied like 
a cast. The materials from which the boot is 
made are relatively inexpensive and can 
be easily obtained and prepared by almost 
any practitioner, nearly anywhere, and 
in the absence of elaborate technical 
facilities. 

2. The boot does not stretch, and when 
it ceases to fit accurately, due to changes in 
the shape and size of the part, it can, 
without compunction, be removed and 
replaced with another because of its 
inexpensiveness. 

3. Being molded to the part it cannot be 
replaced by the patient after it has been 
removed, and, accordingly, the patient 
is completely under the control of the 
surgeon at all times; the apparatus 
functions perfectly regardless of the pa- 
tient’s intelligence or cooperation. 

4. Being composed partly of zinc oxide 
and being relatively impenetrable to secre- 
tions, it can be used directly over open 
ulcers and does not speedily become 
objectionable through absorption of secre- 
tions. When soiled it is not washed and 
replaced, but cut away and discarded. 
The Unna’s paste boot is never fenestrated, 
consequently it provides uniform support 
over the entire extremity. 

Unna’s paste consists of 4 ingredients 
(there seems to be no good reason for 
modifying its composition by the addition 
of other substances) : 


4 parts 
4 parts 
10 parts 
10 parts 


Zinc oxide. . 
Gelatin. . 
Glycerine. 
Water..... 
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1 
n 
h 
it 


746 American Journal of Surgery 

The formula is easy to remember since 
it consists of four parts of each of the two 
solid constituents and ten parts of each of 
the two liquid constituents. 

The only substances entering into the 
formula which may possibly have some 
function other than a supportive one are 
the zinc oxide and the glycerine. Zinc 
oxide is classified pharmacologically as an 
astringent; it is possibly a very feeble 
antiseptic. Inasmuch as it ts of little or no 
value when used by itself on indolent 
ulcers, the presumption is that its value 
when used as one of the ingredients of an 
Unna’s paste boot is not dependent upon 
its pharmacological action. The same 
line of reasoning may be used for glycerine. 
Glycerine is classified as a mild antiseptic; 
it is also somewhat hygroscopic. Its 


antiseptic properties are so slight, however, 
that it is used as an ingredient in certain 
culture media, and its hygroscopic proper- 
ties apparently have little to do with its 
usefulness in connection with the Unna’s 
paste boot, as the boot does not become 


noticeably damp, and secretions even from 
open ulcers penetrate it only relatively 
slowly. Furthermore, there seems to be 
no apparent reason why the combination 
of zinc oxide and glycerine or indeed the 
combination all four ingredients, 
zinc oxide, gelatin, glycerine and water 
should act essentially in any except a 
mechanical manner; certainly the mixture 
when applied as an ordinary dressing to 
indolent ulcers produces no such spectacu- 
lar results as when applied in the form of a 
well-fitting boot or stocking. 

The application of an Unna’s paste 
boot is accordingly believed to accomplish, 
by a mechanical appliance, for the ambula- 
tory patient exactly the same state of 
affairs as is accomplished for the recumbent 
patient by posture. The only advantage 
which the bed patient has over the ambula- 
tory case with a well-applied Unna’s paste 
boot is general bodily rest, an advantage 
which is probably of little actual impor- 
tance in the average case of chronic leg 
ulcer. 
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The theoretical value of the method 
is amply attested by the practical results. 
Given 2 patients with similar lesions 
and treated exactly alike except that one 
is put to bed and kept there while the 
other is treated with an Unna’s paste boot 
and allowed to go about his daily duties, 
the latter will improve almost exactly 
as fast as the other and will be a much 
more contented and grateful patient. 

In applying an Unna’s paste boot it is 
important to observe strictly the following 
technic, since modifications, however well 
meant, may make the difference between 
complete success and utter failure. 

Previous to the application of the boot in 
cases in which open ulcers are present on 
the lower extremities or in which edema is 
extreme, a day or two, occasionally several 
days, of hospitalization with rest in bed and 
elevation of the part may be desirable 
in order to relieve edema and control 
gross infection. Patients with foul ulcers 
should be put immediately into a hot 
bath. In the control of infection there is no 
agent which compares in efficiency with 
the use of hot, moist compresses of 
magnesium sulphate solution of about 10 
per cent strength. Such a solution is suffi- 
ciently hypertonic to prevent maceration 
of tissues and also to withdraw from the 
tissues plasma and tissue fluids which 
in their passage outward serve most efli- 
ciently to wash away bacteria and minute 
particles of decomposing tissue and to 
bring antibodies into the affected area. 
Magnesium sulphate itself possesses the 
well-known property of acting as a local 
anesthetic when applied to denuded 
surfaces. 

The modern tendency in the treatment 
of infection is almost entirely away from 
the use of antiseptic in any case, but 
in preparing patients for the application 
of an Unna’s paste boot one should par- 
ticularly avoid antiseptics, since ulti- 
mately the entire involved area is to be 
sealed over. 

Patients may be considered ready for 
the application of the boot whenever the 
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area surrounding the ulcer no _ longer 
shows the classical evidences of inflamma- 
tion (local heat, redness, swelling, and 


Fic. 1. Method of preliminary draining of venous blood 
and tissue fluids from foot and leg just prior to 
application of Unna’s paste boot. Part is kept 
elevated for at least five minutes. 


tenderness) and when during a period of 
observation of twenty-four hours the 
foot and leg are found to undergo but little 
decrease in size. 

At this time and prior to the application 
of the boot, if the ulcer is a varicose ulcer, 
the injection of the regional varicose 
veins may be begun. One or more injections 
may be conveniently made at this first 
treatment, the boot being subsequently 
applied and worn, and at the time of 
subsequent applications of the boot addi- 
tional injections may be made. 

Having controlled infection to a reason- 
able extent and ‘having drained the limb 
of excessive edema, the Unna’s paste 
boot is applied in the following manner: 

The ingredients of the Unna’s paste are 
mixed together,* placed in the inner com- 
partment of an ordinary double boiler or 
rice cooker, and liquefied by means of 
heat. The proper consistency of the 
paste just prior to use should be that of 
thick cream or thin batter, and the mixture 

In case the gelatin to be used is of the solid or 
“flake” variety, and best in any case, the gelatin and 
water may be allowed to stand in contact over night; 
complete liquefaction of the mass with heat on the 


follow ‘ing morning, addition of the glycerine and then 
of the zine oxide, with constant stirring, follow. 
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should not be heated much above the 
melting point of the glycerine, since it is 
subsequently applied directly to the skin 


Fic. 2. Seine position of foot and leg during applica- 
tion of boot; foot is held by toes. First turns of 
bandage at base of toes and just below knee are in 
place. 


and will require cooling before it can be 
applied if initially heated to too high a 
temperature. Furthermore, an excessive 
amount of heat or unduly prolonged 
heat interferes with the subsequent “‘set- 
ting”’ of the paste. 

The boot is best applied to the patient 
after at least one night of rest in bed, 
before he has been allowed out of bed 
in the morning, and after at least five 
minutes of elevation of the part (Fig. 1). 
If hairy, the patient’s foot and leg should 
receive preliminary shaving. In any case 
the foot and leg should, ‘of course, be 
scrupulously clean. 

The application proceeds with the pa- 
tient lying on a table or bed in dorsal 
decubitus, the leg being flexed upon the 
thigh and the thigh being flexed upon the 
abdomen; an attendant steadies the foot 
by grasping the patient’s toes. 

The position in which the leg and foot 
are held prior to and during the application 
of the boot are most important both 
from the point of view of the efficacy of 
the treatment and the patient’s subsequent 
comfort. The flexion of leg on thigh and 
thigh on abdomen relaxes the calf muscles 
of the leg and makes possible the applica- 
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tion of a snugly fitting appliance; the 
dorsiflexion of 
comfort 


the foot ensures subse- 


quent in walking and guards 


» 
| 
f 


Fic. 3. Method of applying Unna’s paste with ordinary 
paint or varnish brush. Gauze roller bandage is held 
in position ready to cut. Bandage is cut across and 
started again at different angle in order to avoid 
making of “‘reverse turns.” 


against any tendency to the production of 


foot-drop. 

The first step in the actual application of 
the boot consists of making a turn and a 
half of loose-meshed gauze roller bandage 
about the foot at the base of the toes and 
another turn and a half about the leg 
just below the knee. The bandage should 
be about 2 in. in width. (Fig. 2.) 

The Unna’s paste, being of the proper 
consistency and not too hot, is now 
applied directly to the skin by means of 2 
in. paint or varnish brushes from the 
region of the base of the toes to the bend 
of the knee, no portion of the surface being 
exempt, not even open ulcerated areas, 
the paste being carried almost to, but 
not quite to the outer edges of the two 
bands of gauze just previously applied. 
As soon as the initial layer of Unna’s 
paste has been applied to the skin surface 
and without undue delay a layer or two of 
the loose meshed roller bandage is applied 
directly over it. This layer completely 
covers the area previously covered by 
the paste. No folds of roller bandage, or 
“reversed turns”’ as they sometimes called, 
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are permitted. At those places at which 
folding or “‘reverse turns” would be re- 
quired, the bandage is simply cut across 


“1G. 4. Unna’s paste boot completed. Note difference 
in size between two limbs. Circumference of treated 
foot and leg is much smaller than that of opposite 
extremity, even disregarding thickness of boot. 
Support provided by boot is quite evident. 


with a pair of scissors and the winding is 
recommenced at the desired angle. The 
bandage, like the original layer of 
Unna’s paste, extends from the base of 
the toes to the bend of the knee and covers 
the foot and leg, including the heel. A 
second layer of Unna’s paste is now applied 
over the layer of gauze bandage and over 
this still another layer of gauze bandage. 
(Fig. 3.) | 
In this way the boot is built up to the 
required thickness; usually about 5 layers 
of gauze and 7 layers of Unna’s paste are 
required to provide a boot of suitable 
thickness. The last layer of the boot 
should consist of Unna’s paste, and the 
entire boot should be allowed to remain 
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exposed to the air until the surface has 
dried or “‘set”’ to such a point that it is no 
longer sticky or “tacky” to the touch. 
The surface of the boot, when almost dry, 
may conveniently be dusted over with 
some suitable dusting powder, such as 
powdered talcum. 

The finished boot conforms, of course, 
precisely to the shape of the foot and leg, 
because it has been molded thereto; and the 
Unna’s paste, when it has set, provides a 
support which is moderately elastic, which 
is not heavy or cumbersome, and which 
can be worn in complete comfort and 
without being particularly noticeable when 
covered by the patient’s stockings (Fig. 4). 

The patient may be allowed to dress 
and proceed with his regular duties as 
soon as the boot has become set and has 
been properly powdered. 

A single application of an Unna’s 
paste boot may suffice only in the simplest 
cases; usually one or many reapplications 
are required, the period of time required for 
complete healing of the ulcer being approxi- 
mately the same as that which would be 
required in the recumbent treatment. 

The question of the frequency with 
which , Unna’s paste boots should be 
changed is one of individual judgment. In 
those cases in which no open ulceration is 
present properly applied boots need not 
be changed for relatively long periods of 
time, frequently several months. The 
principal indications for the removal and 
reapplication are: (1) soiling of the boot 
and (2) changes in the extremity such 
that the boot no longer fits and provides 
the support for which it was originally 
intended. In those cases in which extensive 
areas of ulceration exist and quantities of 
exudate are continually being discharged 
the boot may become soggy “and require 
changing at much more frequent intervals, 
occasionally every three or four days. 
Perhaps in average cases the boot may be 
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allowed to remain for a period of three 
weeks or longer. 

The reapplication of an Unna’s paste 
boot is a relatively simple matter. The boot 
is removed with scissors in the evening, 
the patient being given a hot bath with 
plenty of soap and water. The patient is 
immediately put to bed and _ remains 
there until the boot is reapplied on the 
following morning. The reapplication is 
made precisely asin the original application. 

One of the cardinal principles in the 
application of the Unna’s paste boot and 
one which can never be disregarded is 
that no windows or doors shall be cut in it. 

Furthermore, one should not discontinue 
the use of the boot too soon; otherwise 
the freshly healed areas may promptly 
break down and ulcerate again. It is better 
to err on the side of conservatism and 
continue the treatment for some weeks 
beyond the time limit dictated by one’s 
first judgment and to reapply the boot 
subsequently at the first sign of reappear- 
ance of the lesion. 

The Unna’s paste boot, serving as it 
does a purely mechanical function, cannot 
be expected to take the place of essential 
therapy: antisyphilitic treatment, iodides 
internally, the recognized methods for the 
treatment of associated varicose veins, 
wide excision of malignant tissue, and the 
like. 

If the principles of application as 
previously outlined are strictly followed 
and suitable accessory treatment Is pro- 
vided, the application of the Unna’s 
paste boot provides a form of treatment 
which is nothing short of a revelation to 
one who has tried many of the other 
practical methods of treatment of chronic 
leg ulcers. By use of this simple expedient 
many cases which previously were a 
source of vexation and disappointment 
will be transformed to cases providing real 
satisfaction and pride. 


THE SURGICAL ASPECTS OF BILIARY DISEASE* 
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O advise appropriate treatment in 

gall bladder disease it is essential to 

understand the anatomical and path- 
ological conditions present. It is necessary 
to estimate the relative importance of 
symptoms and to correlate them properly 
with the pathology. We should not think 
of these cases as gall stone cases for the 
stones are only incidental to the disease. 
They are but an expression of the in- 
flammation and not always present. While 
they may cause symptoms it is the under- 
lying inflammation which must be treated. 
If during the progress of the disease this 
inflammation becomes quiescent the stones 
will no longer give trouble, but so long as 
the inflammation recurs so long will 
symptoms persist due in some instances 
to the stones but in more instances to 
the inflammation itself and the results of 
the inflammation,—adhesions, stricture of 
ducts, perforation, gangrene, peritonitis, 
cholangitis, liver insufficiency, hepatitis, 
liver abscess; distant infections from the 
local focus such as myocarditis, renal in- 
sufficiency, pulmonary infections, joint 
complications; involvement of neighboring 
organs through extension of the inflamma- 
tion such as pancreatitis, perforation into 
the stomach, duodenum or colon, adenitis 
causing pressure on the common duct 
either beneath the liver or at or near the 
ampulla of Vater; carcinoma of the gall 
bladder following long continued chronic 
irritation. 

Not all cases need operation for not all 
progress to the stages and results indicated. 
Many cases become quiescent. It is esti- 
mated that of every 100 cases 80 either 
become quiescent or present such minor 
disturbances as not to interfere very much 
with the patient’s well being and there- 
fore do not require surgical intervention. 
Of the remaining 20 there are perhaps 15 
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in whom operation is distinctly indicated 
and five in which it is a question of judg- 
ment as to whether or not operation should 
be performed. 

It is absolutely essential that the anat- 
omy, physiology and pathological proc- 
esses involved in the disease and in its 
complications be clearly understood in 
order to not only arrive at a correct diagno- 
sis but also, based on that diagnosis, to be 
able to forecast what will probably be the 
course of the case and so be able to advise 
as to treatment. We must correlate the 
symptoms presented at the time of ex- 
amination and disclosed by a careful 
analysis of the history and the physical 
findings. In no other disease is experienced 
judgment so necessary. To successfully 
treat this disease one must not only look 
at it from the medical but also from the 
surgical aspect. There is no other disease 
where differences of opinion are so prev- 
alent. For example, for years patients 
have been taught to look upon gall stones 
as the name of their trouble whereas the 
stones are merely a product of the under- 
lying inflammatory condition. The basic 
disease is the inflammatory change in 
the gall bladder wall. As long as the under- 
lying pathological changes persist the 
formation of stones continues. When we 
speak of stones we mean not only stones 
free in the gall bladder but also the 
calcareous deposits which form on the gall 
bladder wall. 

Before considering what should be the 
logical treatment in gall bladder disease 
let us first study how nature sometimes 
causes the disease to become quiescent. 

In the natural course of gall bladder 
inflammation it sometimes happens that 
the inflammatory changes progress to a 
point where they are no longer active. 
In some cases the gall bladder becomes a 
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fibrous mass without function the stones 
being imbedded as foreign bodies. In such 
a process the more extensive the original 
inflammation the more fibrous tissue will 
form and the greater will be the cicatricial 
shrinkage, the mucosa will be completely 
destroyed so that the gall bladder becomes 
a more or less solid cicatricial mass with 
trebeculae of fibrous tissue tightly enclos- 
ing the stones and entirely isolated from 
the common duct. Nature has done what 
the surgeon does when he performs a 
cholecystectomy. In such cases symptoms 
can no longer be produced by further in- 
flammatory changes in the gall bladder 
itself. What symptoms do remain are due 
to adhesions and changes outside of the gall 
bladder as a result of the formerly active 
inflammation. Whether symptoms persist 
from the extrinsic inflammatory changes 
depends upon the location of such changes. 
There are not so many gall bladder cases 
which go on to this final stage with its 
extensive fibrous tissue changes without, in 
the course of the disease, producing re- 
current disabling symptoms nor can such 
a final result be relied upon. | 

A second form of final pathology is 
hydrops of the gall bladder. A stone 
remains tightly wedged in the cystic duct 
or in the neck of the gall bladder. The 
contents which were in the _ beginning 
products of inflammation become sterile, 
the gall bladder wall becomes over- 
stretched, the mucous lining is destroyed 
by inflammation, the wall becomes fibrous 
so that pain is no longer felt nor a sense of 
pressure. Such a case is proof that even 
without the removal of the stone a gall 
bladder inflammation can reach a quiescent 
stage. It shows that if latency of the 
inflammation occurs the stone or stones 
need occasion no anxiety. We rarely, how- 
ever, see true cases of hydrops. A peculiar 
thing about hydrops is that because it 
results in a large and easily palpable 
tumor patients are quite anxious for an 
operation on that account and physicians 
more readily turn such cases over to the 
surgeon whereas, as a matter of fact, it is 
not at all necessary to operate on cases of 
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hydrops. They rarely present symptoms of 
either pressure or pain. The removal can- 
not better the patient’s condition except 
to relieve his mind of the anxiety he feels 
knowing that he has a tumor. I do not think 
I have operated upon more than _ half 
dozen cases of hydrops in some two thou- 
sand cases of gall bladder disease and then 
only when the patient was anxious to be 
relieved of a tumor though the symptoms 
therefrom were slight. 

Another of Nature’s so-called cures Is 
the formation of a fistula between the 
inflamed gall bladder and some portion 
of the gastro-intestinal tract, usually the 
duodenum or the colon. Nature thus not 
only furnishes a free exit for the normal 
secretions but also for the products of 
inflammation. 

Still another of Nature’s cures is total 
calcification of the gall bladder, a rare 
condition. 

Such advanced pathological changes 
are rare. It would be a mistake to wait. 
Many patients would have no chance to 
escape an early death. If, as is considered 
by many, it is unwise to operate in every 
attack of gall bladder disease it is still just 
as unwise to wait too long. 

In the life history of the disease there 
are many and often long periods of 
quiescence. 

The above brief resumé of pathology in 
certain advanced gall bladder cases does 
show us, however, that the important point 
is the cure of the inflammation no matter 
how expedient it may be to remove the 
stones. If latency could be brought about 
by diet, medication or treatment other 
than operation it would of course be 
preferable. Can latency be brought about 
by such means or does latency occur 
irrespective of medical treatment? My 
impression is that gall bladder disease is 
a chronic progressive inflammation and 
that with each attack the gall bladder 
becomes more and more disabled. The 
frequency of the attacks, their acuteness 
and their duration depends upon the 
severity of the inflammation. For instance, 
inflammations producing cholestrin stones 
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are more apt to become latent than other 
inflammations though the cholestrin stone 
may lodge in the cystic duct or in the 
duodenal papilla. In the latter location 
in the retroduodenal part of the common 
duct where even in the normal state 
bacteria are present cholangitis follows 
very quickly. The removal of a stone so 
located is therefrom indicated in order to 
prevent infection. Generally speaking, 
whether medical treatment or surgical is 
advisable is according to the grade of 
the infection and its duration and its 
effect on the function of the liver. 

We have indicated in the opening of this 
talk that eighty per cent of cases do not 
require operation for the reason that their 
symptoms are so slight as not to disable 
the patient or cause much pain or dis- 
turbance. We also indicated that fifteen 
per cent required operation and of the 
remaining five per cent it was a question 
of judgment as to whether operation should 
be done or medical treatment should be 
employed. Let us take up very briefly 
from the surgical standpoint what gall 
bladder cases may be treated without 
operation. Medical treatment is indicated 
in all acute inflammations of the gall 
bladder showing a tendency to subside 
with the exception of acute cholecystitis 
with gangrene, perforation, empyema and 
cholangitis. Medical treatment is also 
indicated in all chronic cholecystitis cases 
which tend toward latency and in hydrops 
of the gall bladder and in cholecystitis 
cicatrans not giving pain. Why is medical 
treatment indicated in these acute and 
chronic inflammations? In the acute be- 
cause they are temporary and in both acute 
and chronic because they are not disabling, 
do not give the patient much discomfort 
and do not interfere to any great extent 
with his enjoyment of life nor his ability 
to earn his living. 

Operation is indicated in acute chole- 
cystitis which does not subside quickly, 
cholangitis both acute and chronic, gan- 


grene of the gall bladder, perforation of 
the gall bladder, beginning carcinoma of 


the gall bladder, in all cases of chronic 
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cholecystitis, of which there are many 
forms, in which health is affected over a 
period of time either through recurring 
attacks of pain or which cannot be brought 
to a degree of latency which permits of 
comfortable digestion and the pursuit of 
livelihood without too much interference. 
There are two classes of cases; those in 
which operation must be done at once in 
order to save life and those in which we 
have time to consider whether operation is 
advisable or not. In the first it is the 
physician and surgeon who must throw the 
weight of their experience in the balance 
to cause the patient to decide and must 
insist upon an immediate operation. In 
the second class there is time in which the 
case may be studied, discussed with the 
patient and a mutual decision arrived at 
in accordance with the degree of inter- 
ference with the patient’s comfort and 
livelihood. In the first class are the cases of 
acute cholecystitis not rapidly subsiding, 
the cases of sero-purulent chronic cholan- 
gitis, acute cholangitis, gangrene of the gall 
bladder and perforation of the gall bladder. 
In the second class are the cases of begin- 
ning gall bladder carcinoma and the cases 
of chronic cholecystitis in which the 
patient’s comfort and livelihood are being 
materially affected. I think that all phy- 
sicians and surgeons can agree with this 
classification. Certainly in the first group 
we can all agree as these septic conditions 
are a direct and immediate menace to 
life. In the second group it is really up to 
the patient to give the final decision. He 
knows and he alone knows how much 
interference there is with his comfort and 
livelihood. We can, however, lay before 
such a patient his probable chances for 
cure or at least for the decided ameliora- 
tion of his symptoms by operation and 
also the mortality of such operation in 
skillful hands. In many cases it will happen 
that in spite of recurring disabling symp- 
toms the patient will so dread an opera- 
tion as to refuse it when the attack has 
once subsided. Unfortunately for these 
patients their chances of recovery and of 
cure following operation are greatly en- 
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hanced if the operation is done between 
the attacks at a time when the minimum 
of inflammation is present, when they feel 
quite well and free from symptoms. If 
such patients are operated during an acute 
attack at a time when they will more 
rapidly submit to operation on account of 
their desire for relief of pain we cannot, 
in many instances, do a radical operation 
which will almost certainly relieve them, 
but must content ourselves on account of 
technical difficulties and dangers in doing 
a drainage operation thus leaving a gall 
bladder which in at least twenty-five per 
cent of the cases gives subsequent trouble. 
Frequently if it is explained to the patient 
that- an operation between the attacks 
minimizes the possibility of a second opera- 
tion the patient will more readily submit. 
If, however, the patient will only submit 
during an acute attack then it is again up 
to the physician to decide whether such an 
operation should be performed. In this 
decision he will be aided by a study of 
the history as to the degree of discomfort 
and disability. We hesitate to make an 
emergency operation of such cases because 
we know how much better a result can 
be achieved between attacks. Here let me 
interpolate a word of warning. The in- 
flammation of the acute attacks does not 
subside as quickly as the subsidence of the 
symptoms indicates. I have operated three 
or four weeks after the subsidence of all 
symptoms and have still found a very 
considerable amount of inflammation so 
much so as to make ideal cholecystectomy 
of more technical difficulty than one would 
imagine. It is better to wait six weeks after 
a severe attack before operating if the con- 
dition of the patient will permit. It is 
certainly not sufficient time to operate a 
few days following an acute attack as is 
the custom so often in our hospitals. Our 
objective should be to lower the mortality 
of gall bladder surgery to a point that will 
approximate the true mortality of the 
disease itself and by so doing convince our 
medical friends of the advisability of early 
Operation. 

In the cases in which we advise operation 
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we base our advice on the degree of dis- 
comfort and interference with the patient’s 
pleasures, comfort and livelihood. The 
symptoms need not necessarily be severe 
nor necessarily colics, they may be more in 
the nature of pressure sufficiently painful 
to aggravate the patient and to keep 
him from doing his work properly. Many 
such patients continue to work but their 
efficiency is impaired. Where patients 
present symptoms of nagging discomfort 
they should be advised that operation 
will cure or at least relieve them to a great 
extent. As a matter of fact patients pre- 
senting these symptoms between their 
acute attacks become worse and worse 
the longer they delay and finally must come 
to operation. The earlier the operation is 
done the better for them. 

The presence or absence of stones is 
immaterial and should not be used as an 
argument for or against operation. This is 
particularly difficult because almost the 
first thing that the patient asks when he is 
informed that he has trouble with his gall 
bladder is “Have I stones?” and the public 
having been taught for generations by 
their physicians that it 1s the stones that 
give the trouble are apt to submit to opera- 
tion more readily if they are told they have 
stones and that these will be given them 
after the operation. If one uses the argu- 
ment of stones, which is the wrong argu- 
ment to use, one would have to carry a 
collection of stones in one’s pocket for 
emergency use. With increased efficiency 
in the technique of x-ray examination 
stones are being shown more frequently 
and in cases which never had symptoms of 
gall bladder disease sufficiently severe to 
require operation. If one were operating 
for stones one would be operating all the 
time. If one is operating to increase the 
patients efficiency and comfort and to 
lengthen his life one will operate only in 
accordance with sound indications, not 
stone indications. The decision to operate 
should be based on the severity of the 
symptoms rather than on the pathological 
changes present. The decision is founded 
on the history and the physical findings, 
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sometimes on the one alone and other times 
on the two considered together. We find 
gall bladder cases in which operation is 
imperative and in which there has been no 
history of more than previous trifling 
attacks until the present one which is so 
fulminating as to require immediate opera- 
tive intervention. In such cases the deci- 
sion is made upon the physical findings at 
the time of examination. We have other 
cases in which the physical findings are 
negative and in which the decision to 
operate is based entirely upon the history 
of repeated disabling attacks. A third 
group Is composed of cases in which the 
history and physical examination must be 
considered in conjunction in arriving at a 
decision. Such cases may have very mild 
symptoms at the time of examination but 
their mild symptoms have been repeated 
so frequently in the past, as shown by 
the history, as to render operation advis- 
able. In all cases the history is of the ut- 
most value. It may take half an hour or 
more to get the details of the history while 
five minutes may be sufficient for the ex- 
amination itself. Experience allows us 
to arrive at the causes of the different 
forms of jaundice, for instance, without the 
necessity of making all kinds of examina- 
tions of the urine, feces and blood. We 
should endeavor to make not only a 
clinical but also a pathological anatomical 
diagnosis. This is often though not always 
possible through study of the history alone 
experience making our diagnosis quite 
certain. Physical examination Is not so 
certain. An educated sense of touch, how- 
ever, can tell us much; we should learn to 
see with the ends of our fingers, to correlate 
the history and physical examination. In 
ninety per cent. of our cases we should 
arrive at a pathological anatomical diagno- 
sis before opening the abdominal cavity. 
Such diagnosis can only be made after 
a study of hundreds of histories in connec- 
tion with the operative findings. The 
physician should do this as well as the 
surgeon. There is no other way in which 
gall bladder disease can be learned. He 
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must attend operations and autopsies and 
learn to correlate the history and the 
physical examination with the findings. It 
is easy to make a diagnosis of gall bladder 
disease. It is not easy to diagnose the 
variety and extent of the disease, and above 
all it is not easy, unless one has studied the 
subject in the above manner, to decide 
which case requires operation and which 
may be treated medically. We see cases 
which have been treated medically and 
which present at operation fulminating 
inflammation and cases which present 
chronic empyema both of which conditions 
should have been sent to the surgeon long 
before. A proper knowledge of gall bladder 
disease would enable the physician to send 
such cases to the surgeon at a time when 
operation is practically without danger. 
Cases discussed by the physician and the 
surgeon will do much to help them both to 
properly care for this disease. 

The presence or absence of symptoms 
cannot always be properly interpreted. 
There are cases which have no tenderness 
at all in the region of the gall bladder and 
yet at operation the interior of the gall 
bladder shows marked acute inflammatory 
changes which would undoubtedly have 
led, in a few days, to perforation. Nor can 
clinical symptoms always be depended 
upon. Many cases of empyema show slight 
or no fever; many stones in the common 
duct show no jaundice. 

Pain is one of the indications for opera- 
tion more so when recurring repeatedly 
and becoming more constant and especially 
when of a pressing character. It is usually 
the pain which causes the patient to consult 
the surgeon. More or less constant pain 
is practically always a symptom of chronic 
inflammation, but chronic inflammation 
does not always give pain. Some cases 
without pain show empyema of the gall 
bladder and some chronic cholangitis, in 
both of which operation is indicated. 

Jaundice and enlargement of the liver 
are indications for operation just as pain 
is when the conditions are of a chronic 
character. In spite of the extensive studies 
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in gall bladder pathology there are physi- 
cians who cannot understand how the 
patient can have gall stones without 
jaundice. An acute attack of jaundice is 
not an indication for operation unless it 
appears coincidently with symptoms of 
acute inflammation. In the latter case the 
jaundice depends on involvement of the 
lymph glands around the head of the pan- 
creas and along the common duct. In the 
majority of cases with acute jaundice 
the jaundice is caused by pressure on 
the common duct or acute closure of the 
duct. When a sudden closure of the duct 
is caused by stone there is an accompany- 
ing acute choledochitis. If the inflammation 
goes on to suppuration or becomes chronic 
jaundice will persist. In such cases opera- 
tion should not be delayed. Early operation 
in cases of chronic closure of the common 
duct shows a mortality of three to four 
per cent; delay increases the danger 
threefold. In chronic cholangitis jaundice 
and colicky pain may disappear and chills 
and vomiting occur. The temperature 
may range as high as 104. Operation should 
not be delayed. It is useless to wait for 
the obstruction to be overcome by other 
than operative measures. There are occa- 
sionally reported cases with chronic closure 
of the common duct who have recovered 
without an operation. The quiescent period 
can only be temporary; the inflammation 
has subsided and the stone is resting. 
Sometimes the stone passes through the 
papilla or finds its way into a neighboring 
organ through ulceration. Though this 
occurs in a few cases and is Nature’s 
attempt to cure it is unsafe to wait for 
such an event. Early operation gives a 
much lower mortality. 

Some physicians rely upon the physical 
examination to give indications for opera- 
tion. This is not always satisfactory; the 
history is what we depend upon most 
though in certain cases the physical 
examination is of decided value as in the 
following instances: 

_Ist. An enlarged gall bladder not sensi- 
tive to pressure without jaundice. Is opera- 
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tion indicated? No. Why? Because such a 
condition is almost always a sterile hydrops 
of the gall bladder which is harmless. 

2nd. An enlarged not sensitive gall 
bladder with jaundice. Should such a case 
be operated upon? Yes. Why? Because 
such a physical finding is usually car- 
cinoma of the gall bladder, duct or pan- 
creas, or a chronic pancreatitis. In such 
cases operation (cholecystenterostomy or 
cholecystgastrostomy) can in the case of 
cancer often relieve and if the case is one 
of chronic pancreatitis the operation may 
really prove curative. 

3rd. Anenlarged gall bladder with slight 
jaundice and with the gall bladder slightly 
sensitive to pressure. Should operation be 
done? Yes. Why? Because as in the 
second instance cited such a condition is 
usually one of carcinoma or chronic 
pancreatitis. 

4th. A very tender and well circum- 
scribed enlargement of the gall bladder with 
little or no jaundice. Should operation be 
done? Yes. Because such physical findings 
point to an inflammatory process of a sero- 
purulent or purulent nature. Operation 
in such cases is not so urgent but still an 
operation must be done. Done early the 
mortality in such cases is about three 
per cent. and the mortality is increased by 
waiting. The operation is not so emergent 
as In: 

5th. A case presenting the same symp- 
toms and clinical appearance as are present 
in gangrenous appendicitis except as to 
the location of the pain which is in the 
gall bladder region and in which there may 
be only a little resistance over the gall 
bladder. Should operation be done in such 
a case? Yes. Why? Because these symp- 
toms are those of gangrenous inflammation 
and while no tumor can be felt either 
because of the thickness of the abdominal 
wall, the location of the gall bladder under 
the ribs, or the primary rigidity of the 
abdominal wall yet the sudden subsidence 
of the local symptoms leads us to suspect 
gangrene or perforation. Here the clinical 
appearance does not at all denote the 
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serious pathological changes but operation 
is most imperative. Usually gangrenous 
cholecystitis is readily diagnosed and 
should always be treated in the same 
manner as gangrenous appendicitis, acute 
pancreatitis or strangulated hernia, that ts, 
by immediate operation. 

6th. Cases in which sensitiveness to 
pressure in the gall bladder region persists; 
not only the sensitiveness felt by the 
patient but also the increased sensitiveness 
caused by the examining hand. This is 
very important. Should operation be 
advised? Yes. Why? Persistent sensitive- 
ness is the main indication for operation. 
The area of sensitiveness varies according 
to the location of the gall bladder. Cases 
in which the gall bladder can be mapped 
out and in which not only it is sensitive 
but the surrounding peritoneum is sensitive 
and in which the sensitiveness persists 
are cases of acute purulent cholecystitis. 
The differentiation between this and 
perforated duodenal ulcer is largely made 
on the area of sensitiveness but such a 
differentiation is not necessary. Both 
conditions require immediate operative 
interference. 

7th. Cases complaining of continuous 
pressure in the gall bladder region with a 
tender gall bladder, the patient not being 
able to attend to his daily duties and 
deprived of enjoyment of life through the 
continuance of the pain. Should operation 
be done? Yes. Why? Because such a condi- 
tion is disabling. When we operate we find 
changes in the gall bladder which can only 
be corrected by operation. 

8th. Cases where jaundice appears, in 
which there is one chill and rise of tempera- 
ture but in which a gall bladder tumor is 
not present and in which sensitiveness is 
lacking. Should operation be done? No. 
Why? Because such a condition may be 
one of simple cholecystitis which may 
rapidly subside, but if fever and chill recur 
or if persistent sensitiveness be added 
operation should be advised at once. 

gth. Cases showing enlargement of the 
liver. This of itself is not an indication for 
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operation but a liver progressively increas- 
ing in size with fever and severe constitu- 
tional disturbances, with or without jaun- 
dice, in a patient who has a history of gall 
bladder disease is an indication. These 
physical signs and symptoms point to 
suppurative cholangitis, a disease in which 
medical treatment is only palliative but 
in which early operation, free drainage of 
the infection by choledochostomy, is the 
only means by which life may be saved. 
To delay is fatal. Medical measures, 
sodium salicylate combined with urotropin, 
are helpful as adjuvants to surgery. The 
subject of enlargement of the liver in rela- 
tion to gall bladder disease requires more 
consideration than is allowed for in the 
time at our disposal. 

10th. Cases showing enlargement of the 
pancreas in the course of gall bladder 
disease but in which the gall bladder is 
not palpable. Should such a case be 
operated upon? Yes. Why? Such a case 
is either one of acute inflammation of the 
gall bladder with subsequent involvement 
of the pancreas through the connecting 
lymph glands or a case of cholangitis, 
both conditions which demand operation. 
It must be remembered that pancreatic 
involvement occurs in about one-half of 
the cases of cholangitis and in about ten 
per cent. of cholecystitis cases, though in 
the latter the pancreatitis may only be 
discovered at operation. 

11th. Cases presenting jaundice. When 
is jaundice an indication for operation 
and when does it contraindicate operation? 
Patients with jaundice who show a fairly 
wide spread bleeding under the skin and 
who show acidosis should not be operated 
upon without proper medical preparation. 
Slight jaundice which may be from pressure 
of lymphatic glands along the common 
duct or about the head of the pancreas 
or beneath the liver does not increase the 
danger of operation. Jaundice caused by 
chronic closure of the common duct oper- 
ated upon early does not materially in- 
crease the danger. In this class of cases we 
should not wait until slight jaundice 
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progresses to severe jaundice with its bad 
effects upon all tissues and organs includ- 
ing the blood. It is quite important that we 
operate at the right time. Many cases are 
brought to us late in the course of their 
jaundice. It has long been taught that to 
operate during jaundice is extremely dan- 
gerous so that the patient is not apt to 
consult the surgeon unless urged to do so 
by his physician, thus delaying operation 
until it is too late. Unfortunately cases of 
jaundice are rather difficult to prognosti- 
cate. Often catarrhal jaundice with its 
accompanying gastro-duodenal catarrh and 
its mucous plug in the common duct Is 
confused with chronic pancreatitis, tumor 
of the head of the pancreas, a tumor 
growing retroperitoneally either involving 
or pressing upon the common duct second- 
arily or with stone in the common duct. 
The usual course of catarrhal jaundice 
is six weeks. Under modern medical 
treatment (duodenal drainage) the course 
of the disease is shortened one half. If a 
case has been diagnosed and is_ being 
treated as one of catarrhal jaundice and 
in which no other diagnosis persists with 
jaundice beyond the three to six week 
period it should be operated. Catarrhal 
jaundice is jaundice free from pain. In 
such cases duodenal drainage is advisable 
to shorten the period of the jaundice. When 
pain Is present or when pain has been part 
of the previous history or when pain 
develops during the course of the jaundice 
operation should be done immediately. 
The earlier the operation is done in the 
course of the jaundice the safer the 
Operation. 

The size of the gall bladder is of value in 
differentiating between pressure of malig- 
nant disease and stone in the common duct 
as a cause for the jaundice. If we find the 
gall-bladder distended and jaundice present 
we make a provisional diagnosis of car- 
cinoma. We are not, however, always able 
to palpate the gall bladder on account of 
other factors so that while the presence 
of a palpable distended gall bladder is of 
value its absence is not of such important 
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diagnostic significance. In catarrhal jaun- 
dice the gall bladder is flabby and not 
enlarged. 

Frequently jaundice only lasts a few 
days. In such cases there is history of pain 
followed by sudden jaundice rapidly clear- 
ing up. Here we have to do with a stone 
which has passed from the gall bladder to 
the duodenum, though in certain cases it 
may remain in the common duct quiescent 
for a while only to cause trouble later. 
One such attack is not sufficient indication 
for operation. Frequently such cases go for 
years without subsequent trouble. When 
the attacks are repeated and disabling, 
however, operation should be done. 

Before leaving the subject of jaundice 
let me impress upon you that jaundice is 
not a necessary symptom of gall bladder 
disease. The majority of cases never have 


jaundice. When present, except when 
evanescent, operation should be done 


early no matter whether the jaundice is 
caused by an acute lymphadenitis, by 
choledochitis, by stone, by sclerotic pan- 
creatitis or by carcinoma of the pancreas 
or common duct. No matter how skillful 
we are in diagnosis we cannot always be 
sure of the exact pathological conditions 
present and to delay operation in the 
presence of jaundice, unless the case is one 
of catarrhal jaundice or familial jaundice 
or infectious jaundice (Weil’s disease) or 
hemolytic jaundice, is to invite disaster. 
Jaundice persisting following a slight 
attack of cholecystitis should be an indica- 
tion for immediate operation. Jaundice is 
only one of the symptoms. It may accom- 
pany acute cholecystitis as well as chronic 
cholangitis. The depth of the jaundice is 
of value in arriving at a probable diagnosis. 
Jaundice caused by stone is apt to be deeper 
and more bronze than that caused by 
pancreatitis which is lighter and more 
yellowish green. Variable jaundice with a 
gall bladder which is not palpable makes 
a diagnosis of intermittent closure of the 
common duct by movable stone plus in- 
flammation probable. Painful enlargement 
of the gall bladder with jaundice makes a 
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diagnosis of cholecystitis with lymphaden- 
itis probable. Painful enlargement of the gall 
bladder which rapidly disappears suggests 
a diagnosis of cholecystitis which has 
drained through the common duct. Jaun- 
dice coming on after an acute attack in 
which the enlargement of the gall bladder 
persists leads to a diagnosis of an extension 
to the lymph glands along the common 
duct. In all these conditions operation is 
indicated. Allow me to repeat that jaundice 
is not a contraindication to operation but 
on the contrary often is an indication for 
immediate operation. 

Given a case in which a tumor is plainly 
felt in the neighborhood of the gall bladder 
and in which ascites and deep jaundice 
are present the probable diagnosis is 
inoperable carcinoma, yet | have found 
on exploring such cases that occasionally 
the physical signs are caused by sclerotic 
changes in the head of the pancreas with 
lymphadenitis about the pancreas and 
along the common duct associated with an 
old chronic gall bladder with adhesions, 
the whole pathology being due to gall 
bladder infection. Such cases should not 
be denied the chances afforded for their 
greater comfort by operation, they should 
have the benefit of an exploration. 

Occasionally carcinoma is diagnosed in 
cases of common duct stone causing inter- 
mittent jaundice and finally deep jaundice 
with cachexia. Such cases should also have 
the benefit of exploratory operation. 

Conclusions. If the disease is con- 
sidered as a focal infection the indications 
for the removal of such a source of infec- 
tion are the same as for removal of an 
infected focus elsewhere i.e., infected teeth, 
tonsils, appendix, etc. Some physicians, 
however, think that a fulminating in- 
flammation or a chronic closure of the 
common duct or a perforation of the gall 
bladder or a case where the pain is very 
severe and continuous, that such condi- 
tions are the only indications for opera- 
tion, that is, that there are only three 
distinct indications. First—empyema; 
second—closure of the common duct; 
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third—such cases which in between attacks 
never feel well. Other surgeons believe that 
not only cases of the above type should be 
operated but that practically all cases 
showing chronic inflammation of the gall 
bladder should have the gall bladder re- 
moved. They believe that the gall bladder 
should be removed before the inflammation 
extends to the ducts. In such cases oper- 
ated early before common duct involve- 
ment, the operation is comparatively 
simple and certainly less dangerous, while 
if delayed until the common duct is 
involved the operation is more complicated 
and certainly more dangerous. Other 
surgeons and many physicians maintain 
that early operation is not wise. Be all 
this as it may there is only one radical cure, 
that is, removal of the gall bladder and if 
necessary drainage of the common duct. 
Removal of the gall bladder, however, is 
not always possible. The inflammation may 
be so acute as to render cholecystectomy 
technically unsafe. This point can only 
be determined at the operation itself. 
Cholecystectomy should never be prom- 
ised before operating upon an acute 

case. It should be stated that if the gall 
bladder can safely be removed this will 
be done. This statement is made here 
because so many patients now demand 
removal of their gall bladders believing 
that even with pathology advanced beyond 
the gall bladder itself that such an opera- 
tion is curative. In this they are of course 
wrong because, while cholecystectomy be- 
fore the disease has advanced bey ond the 
gall bladder is curative in ninety-four per 
cent of cases, after the disease has extended 
outside the gall bladder and involved 
the common duct, pancreas, liver and 
neighboring organs through adhesions, and 
has caused atony of the small and large 
intestine and a weakened heart muscle 
through years of chronic infection, as well 
as impaired kidneys and a host of other 
nervous infective and metabolic changes, 
cholecystectomy cannot be followed by a 
cure of all the complications caused 
through delay in operating. 
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TREATMENT OF ACUTE APPENDICITIS* 


EpwArD T. CRossAN, M.D. 


PHILADELPHIA, PA. 


O MUCH has been written and 
preached about the “unnecessarily 
high death rate” in acute appendicitis 

being due to the delay of the patients, 
surgeons have subconsciously adopted the 
idea that operative mortalities in this 
disease require no other explanation. The 
increase of the death rate noted by Eliason 
and Ferguson! cannot be altogether due to 
the negligence of the public; the propa- 
canda must have had some effect. To 
castigate the public with the hope of 
improving conditions is a negative proce- 
dure, in fact, it is pharisaical because there 
still exist surgeons who permit cases of 
acute appendicitis “‘to ride”’ until a time 
convenient for operation. Amelioration 
of mortality figures will occur when sur- 
geons, particularly part-time surgeons, 
realize that even in the complicated cases 
recovery is the expected outcome. 

From many clinics throughout the coun- 
try there are reported results which show 
that the mortality rate can be held to a 
surprisingly low figure. To those who will 
argue that even this percentage is too high, 
let it be answered that the death rate in 
almost every disease is unnecessarily high. 

In the last 203 cases? operated on in this 
clinic there were 5 deaths, a mortality 
rate of 2.5 per cent. Two of the deaths 
were not directly attributable to this disease: 
one patient, an appendiceal abscess case 
of five weeks’ duration before admission, 
died from a severe reaction a few hours 
alter a blood transfusion; the other patient, 
operated on for a gangrenous appendix, 
died in diabetic coma. The efficiency of 
the treament in this group in reality is 

epresented by the figures of 3 deaths in 
201 cases, or a mortality of 1.5 per cent; 
| 3 deaths occurred from sneitaeitie. Of 
the 201 cases, as shown in the accompany- 
ing table, there were 33 cases of abscess,* 
30 cases of peritonitis, 25 cases of gan- 
srene,* and 107 markedly acute cases.° 


Our success is not due to any new 
technic. There is no new technic, nor 
modification of technic that remains to be 
described unless it be along the lines of 
chemotherapy. We attribute our good 
results to the observation of the following 
fundamentals, viz: (1) an operation per- 
formed as soon as possible; (2) the use of 
an incision which does the least damage 
to anatomical structures and which, in the 
presence of complications, will (a) give 
adequate exposure through the smallest 
wound, (b) reduce the dangers of hernia 
and (c) prevent contamination of the 
peritoneal cavity in abscess cases; (3) 
efficient treatment of the focus of infection; 
(4) enough drainage material and not too 
much; (5) detailed postoperative care. 


THE TIME TO OPERATE 


In speaking of the necessity for immedi- 
ate operation in the simple cases (i.e. 
not abscess or peritonitis), Dr. Ashhurst® 
has stated that “no one can tell from one 
hour till the next what will happen as long 
as an acutely inflamed appendix remains 
within the belly.” Amplification of this 
statement is unnecessary. In this clinic we 
extend the generally observed rule to 
include those cases in which there is doubt 
whether the symptoms are due to appendi- 
citis or salpingitis, in other words, we 
occasionally operate for diagnosis. If the 
diagnosis proves to be acute salpingitis, 
the operative procedures are limited to the 
appendix. 

We feel that abscess cases are as much 
in need of emergency treatment as the 
simple cases. It may be true, as stated 
in a recent textbook of surgery, that go 
per cent of all abscesses will absorb. 
However, in our experience the walls 
of many abscesses are made up of coils of 
intestine glued together by fibrin, a very 
weak bulwark against peritoneal contami- 
nation. Procrastination does not improve 


*From the Clinic of Dr. Astley P. C. Ashhurst, Episcopal Hospital, Philadelphia, Pa. 
Submitted for publication August 13, 1920. 
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the patient’s condition. Delay does in- 
crease the dangers of pylephlebitis, fecal 
fistulae and peritonitis. 

In peritonitis cases, procrastination as- 
sumes an important role in the treatment. 
From the surgeons of the preceding 
generation it was learned that to operate 
on the very sick cases meant a frightful 
mortality and because of this there was 
developed the treatment with which are 
associated the names of Fowler, Ochnser, 
Murphy and Alonzo Clark. Like most other 
surgeons we depend to a great extent on 
the condition of the abdomen to determine 
whether or not a patient requires immedi- 
ate operation. When rigidity exceeds dis- 
tention we operate, and when there is 
decided distention we resort to the expec- 
tant treatment. Eight out of the 36 perito- 
nitis cases shown in the table were too ill 
for operation when admitted; out of this 
number one died. The one death occurred 
in a child, which brings up for discussion 
the rule that all peritonitis cases in children 
should be operated on because children 
“stand peritonitis badly.’’ Our experience 
does not agree with this statement. In 
the group of 8 already noted, 2 of the 
recoveries were in children, and further- 
more, in the fatal case the peritonitis 
was subsiding when on the third day the 
child suddenly became distended, probably 
due to a re-infection from the rupture of an 
abscess between intestinal coils. 


THE INCISION 


Thirty-five years ago, McBurney des- 
cribed an incision which seemed to be 
ideal in that anatomical structures were 
preserved and that the approach was 
close to the site of the appendix. Before 
long it was recognized that the incision 
offered insufficient exposure for the difficult 
cases, and as a result there came into 
existence: (1) Wier’s modification, a pro- 
longation inwards from the lower end of 
the McBurney incision, and (2) Elliot’s 
more direct method of an initial transverse 
incision.” Elliot’s incision did not meet 
with the approval of his confreres, and, 
like Wier’s incision, seems to have fallen 
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into disuse after the author’s death. 
On October 2, 1905, before the Philadelphia 


Academy of Surgery G. G. Davis® again 


described the transverse incision with the 


modification of retraction of the rectus 
towards the midline: in this communication 
Davis gives credit to Elliot for the original! 
idea. Subsequently, but before Davis’ 
article was published, A. A. Rockey’ 
described the same incision. 

The incision is placed transversely at 
the level of the anterior superior spine 
with the center over the semilunar line 
(Fig. 1) and is 5 or 6 cm. in length. The 
aponeurosis of the external oblique is 
divided in the same direction as the skin 
wound (Fig. 2): in this detail the incision is 
not as ideal as that of McBurney, because 
it cuts across the fibers of the aponeurosis 
which run in an oblique direction. At this 
time it will be noted that the fibers of the 
aponeurosis pass half way over the rectus 
before they fuse with the anterior sheath 
(Fig. 2). After splitting the external 
oblique muscle, the internal oblique and 
the anterior sheath of the rectus come into 
view (Fig. 2). The next step is division of 
the anterior sheath of the rectus trans- 
versely and retracting the rectus muscle 
towards the midline (Fig. 3). From this 
point there are two possible variations, 
viz.:(1) opening the peritoneal cavity in 
the gap left by the displaced rectus, hook- 
ing up the abdominal wall on the left 
index finger inserted inside the peritoneal 
cavity and splitting the internal oblique 
and transversalis muscles transversely out- 
wards with scissors, or, (2) dividing the 
semilunar line with scalpel and blunt 
separation of the muscle fibers (Fig. 3). 
Either one of the variations preserves the 
nerves which pass transversely inward to 
the rectus muscle. 

I have used this incision for fifteen years 
or more. Like Rockey,’ I believe that once 
this incision has “been understandingly 
practised”’ it will never be abandoned. With 
this approach the incision need not be 
any longer than the McBurney incision, 
for difficult cases the incision can be 
extended inwards or outwards, and in the 
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event that the diagnosis proves to be a 
ruptured ovarian cyst, or a twisted cyst, 
or an intussuception, the condition can be 


Fic. 1. Tarnsverse incision for appendectomy. 


adequately treated through this wound. 
However, the most decided advantages 
of the incision are experienced in the 
treatment of the complicated cases. 
_ In abscess cases the peritoneal cavity can 
be opened to the inner side of the mass 
dividing the peritoneum in the gap 
icit by the displaced rectus, thus at the 
outset avoiding any contamination of 
the peritoneal cavity. Through this opening 
the abscess is surrounded by packs before 
extending the wound outwards, thereby 
protecting against any rupture of pus 
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from unguarded movements. When the 
incision has been extended to the full 
length, the abscess cavity lies in plain 


Fic. 2. External oblique divided, exposing internal 
oblique and anterior sheath of rectus with rectus 
muscle showing through sheath. 


view and in most all of the cases the appen- 
dix can be removed without fear of dis- 
seminating pus. 

In the peritonitis cases the incision need 
only be 3 or 4 cm. and is placed directly 
over the appendiceal region. If there be 
one place that the trite saying “better 
measure for a belt than a coffin” is not 
applicable, it is in these peritonitis cases. 
The larger the wound, the greater are the 
number of the lymphatics that are opened, 
and the greater is the absorption of toxins. 
The larger the wound, the more extensive 
is the wound infection and again the 
greater is the absorption of toxins. The 
proximity of the wound to the appen- 
dix nullifies the arguments about the 
dangers of removal of the appendix in 
this complication. 

In closing the wound, particular atten- 
tion should be given to the sutures at the 
semilunar line because this is the weak 
point in the incision as shown in the dia- 
gram attached in Figure 4. Also, the drain- 
age should be taken through the outer 
angle of the incision for the reason 
noted. With the latter precaution there 
will be a lower incidence of herniae because 
the contractions of the transverse muscles 
on the walls of the drainage tract have a 
tendency to close the gap in the tissues. 
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TREATMENT OF THE APPENDIX 
As has been previously indicated, with 
the transverse incision and a packing-off 


~ 


Fic. 3. Internal oblique and transverse muscle being 
split outwards by handle of scalpel. (a) External 
oblique (B) internal oblique (c) rectus muscle 
retracted outwards. 


of the abdominal cavity, we have been 
able to remove the appendix in most 
of the abscess cases: in the group here 
reported there were 28 appendectomies 
(primary) in the 33 cases of abscess. There 
was not a single fatality in the 33 appendi- 
ceal abscesses. No one of the 5 patients 
who had drainage alone was permitted 
to leave the hospital until the stump of the 
appendix was removed. To permit these 
patients to leave the hospital without a 
secondary appendectomy frequently means 
that they will have a prolonged siege of 
drainage, and subjects them to another 
attack of appendicitis or to the develop- 
ment of another appendiceal abscess.!" 
The appendix was removed at the pri- 
mary operation in all 28 cases of peritonitis 
which were operated on soon after admis- 
sion. In the 8 cases treated by the expect- 
ant method, the appendix was removed 
in 7 at the time the post-Ochnser abscess 
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was drained; the one case in which the 
appendix was not removed was the child 
who died from a re-infection. It has always 


= = 


Fic. 4. Diagrammatic cross section of abdominal wall 
at level of anterior superior spine. Arrow points to 
semilunar line. 


been our belief that drainage alone in these 


cases Is not a sound practice because, if 


the patient is too ill to resist a precedure 
which requires only two or three additional 
minutes, which opens no lymphatics in 
the appendiceal region, but which does 
shut off the focus of infection, he is too 1! 


to be exposed to additional absorption of 


toxins through the lymphatics of the 
abdominal incision. There were two deaths 
in the 28 cases we treated in this manner, 
or a mortality of 7 per cent. 


DRAINAGE 


For the abscess cases, and for the cases 
of extensive gangrene such as the 25 
noted in Table 1, we use cigarette drains: 


TABLE I 
MORTALITY 


TOTAL CASES—20I. DEATHS—3. 1.5 PER CENT 


Mortality, 
Cases Deaths 


per cent 
Acute appendicitis (sim- 

Appendicitis with abscess. 33 oO o 
Appendicitis with periton- 

Appendicitis gangrenous... 25 o 0 

201 3 1.5 


usually two drains for the abscess cases 
placed in the abscess cavity; and one drain 
only in the gangrene cases, placed in the 
pelvis. In the abscess cases, one drain is 
removed in forty-eight hours; the second 
drain is shortened on the fourth day and 
the shortening continued until the seventh 


; 
S 
Cc 
| 
Ake << = 
ma 
"4 
| 


+ 


New Series Vor. VIII, No. 4 


day when the stump of the wick is entirely 
removed. In the gangrene cases the drain 
is removed, if there be no infection, in 
forty-eight or seventy-two hours. 

For the peritonitis cases we still use 
the glass tube which was originally used by 
Koeberle and modified to the present form 
by Keith in 1866. This procedure is con- 
sidered obsolete by most surgeons. To 
us it still has the advantages that it 
maintains a rigid canal through which 
the pus can be aspirated, and, furthermore, 
it is a signal in our hospital that this 
patient is very dangerously ill and requires 
a nurse day and night until the drain is 
removed. Above all with the glass tube, 
there is less tendency to the formation of 
adhesions and the occurrence of postopera- 
tive obstruction. The glass tube is passed 
into the pelvis, and behind the tube there 
is placed a cigarette drain to the same area 
in order to make use of capillarity. As 
soon as the purulent discharge changes 
to a serous character, or about forty-eight 
hours after operation, the glass tube and 
the cigarette drain are replaced by a 
rubber tube whch is shortened on the 
fourth day and removed on the seventh. 

There has been considerable discussion 
about drainage material being the cause 
for fecal fistulae, and too much drainage 
undoubtedly is a cause. We have had a 
rather high percentage of fistulae, 7 in 
94 drained cases, or 7.5 per cent. Every- 
thing that had a discharge of thick consist- 
ency and a fecal odor we have called a 
fecal fistula. In only one case was there 
anything which resembled pure feces. 

Of these 7, one was undoubtedly due to 
drainage that was too much and too pro- 
longed; this was a case of abscess. 
In the remaining 6 cases, the fistulae 
appeared the day after operation in one 
case, In 2 cases on the second day, and 
in the other 3, the fistulae appeared 
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on the third, fourth and sixth days respec- 
tively. It seems probable that the fis- 
tulae which appeared on the first, second, 
third and fourth days, 5 cases in all, 
were due to the disease and not to the 
drainage. Every one of the 7 cases healed 
without secondary operation. In 3 of the 
cases the fistula persisted for three weeks, 
and in the other 4 the discharge persisted 
for four, seven, eight and thirteen days 
respectively. 


POSTOPERATIVE CARE 


The treatment that is so well-known 
is given to the complicated cases. This 
treatment requires detailed care. In the 
peritonitis cases, the glass tube is aspirated 
every twelve hours. Particular attention 
is given to the enteroclysis to see that 
there is no sagging of the line between the 
receptacle and the rectum. Morphine 
is pushed until the respirations approach 
the rate of twelve per minute. Water in 
teaspoonful doses is usually started in 
thirty-six hours. In the convalescent stage, 
too much eating is cautioned against, 
because it sometimes causes an exaggerated 
peristalsis and a kinking of the intestines. 


CONCLUSIONS 


Brilliancy in operating is not the prime 
requisite of the treatment of acute appen- 
dicitis and its complications. It was to 
this disease that Warbasse applied the 
aphorism that “‘un bon operateur serait 
quelquefois un mauvais chirurgien.” To 
plan what to do, or rather to know what 
to plan is essential. The lesson cannot be 
better emphasized than by the statement 
of Dr. Ashhurst from the essay, The 
Surgeon and the Operator, a lesson in 
strategy and tactics, that “‘no amount of 
excellence in tactics will repair a fault in 
strategy.” [For references see author’s 
reprints. | 


N THE treatment of tuberculous joints, 

the fear of spreading the infection 
and of exposing the diseased tissues to 
secondary infection prompted surgeons, 
in the past, to leave the lesion untouched 
and unexposed and to institute such 
measures as would ensure immobilization 
and rest. If, however, the tuberculous 
tissue can be largely removed, and the 
bony elements can be coapted over a 
broad surface, the progressive surgeon no 
longer hesitates to carry out erasion. In 
certain joints, notably the knee, radical 
erasion is carried out because coaptation 
of the bony elements can be secured and 
ankylosis brought about. In the spine, 
the anatomical difficulties of resection in 
such an inoperable location and the danger 
of involving the spinal cord in either 
primary or secondary infection have always 
argued for conservative methods. In the 
hip, although resection and intra-articular 
arthrodesis have produced varying results 
in the past, such procedures are not well 
suited to the structure of the joint and 
the nature of the disease. Since excision of 
the diseased tissue in the head and acetab- 
ulum reduces the size of the one and 
increases that of the other, the procedure 
produces a dead space which there are 
no means of filling. Moreover, the 
impingement of the great trochanter on 
the soft parts overlying the rim of the 
acetabulum prevents telescoping and ren- 
ders coaptation of the two elements of 
the joint impossible. 

It was a consideration of these facts 
that led me, in 1g10, to attempt immobill- 
zation of the spine by surgical measures 
that neither exposed the tuberculous area 
nor disturbed the lesion, and, in 1915, 
to undertake immobilization of the hip by 
similar means. In 1919, I reported a 
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EXTRA-ARTICULAR ARTHRODESIS OF THE HIP 
BY BONE GRAFT, FOR TUBERCULOSIS OF THE HIP* 
Frep H. ALBEE, M.D., SC.D. 


NEW YORK 


method of performing extra-articular ar- 
throdesis of the hip by means of grafts, 
taken from various autogenous sources, 
mortised into the bony elements outside 
the joint. 

I recently reported a series of 31 such 
cases in which the clinical and functional 
results were satisfactory. A few months 
after operation the roentgen-rays in all 
cases showed the grafts firmly in place. 
Roentgenograms taken several years later 
revealed marked proliferation of the grafts 
and showed how firm was the bridging 
support given to the joint by this method. 
The average period of observation was 
six and a half years. 

The operation is indicated: (1) when 
there is constant relapse of the adduction 
deformity in spite of long periods of con- 
servative treatment; (2) if the adduction 
deformity recurs following Gant’s oste- 
otomy; (3) if the roentgen-ray reveals 
marked destruction of the head of the 
acetabulum or both; (4) if there are 
symptoms of active tuberculosis in adults 
or older children, even if the destruction 
of bone is moderate. It is also applicable 
in certain cases of osteoarthritis. 

When destruction of bone has _ been 
extensive and spontaneous arthrodesis is 
prevented by the accumulated caseous 
material and by the impossibility of 
spontaneous coaptation of eroded head 
and acetabulum, as already stated, extra- 
articular arthrodesis is necessitated, par- 
ticularly in older children and adults, by 
the continued deformity, pain and dis- 
ability. On the day of this writing, I have 
performed this operation in the case of a 
woman who has been suffering with tuber- 
culosis of the hip for thirty years. Twenty 
years ago the attempt to produce ankylo- 
sis by an intra-articular operation failed. 


New York Academy of Medicine, Jan. 18, 1929. 
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In this case, mutual recession of the two 
elements of the joint was responsible for 
the unusually persistent unfavorable 
condition. 

This case also illustrates another strong 
argument for biological splinting at the 
joint itself as opposed to the usual me- 
chanical devices. Long-continued bracing 
results in marked genu valgum or marked 
laxity of the knee joint with serious loss 
of function. In this case both these con- 
ditions were present, as the result of the 
action on the knee of two opposing forces; 
the one, the constant spasm of the adduc- 
tors and tendency to adduction of the 
limb; the other, the action of the well- 
designed brace which opposes the adduc- 
tion by its pressure on the lower leg. The 
internal lateral ligament of the knee gives 
under the prolonged strain and genu 
valgum results. 

The particular method of bringing about 
arthrodesis depends on the relation of the 
trochanter to the ileum. When only 
moderate destruction of bone has occurred, 
the trochanter is relatively distant; as 
destruction increases, the trochanter lies 
more mesially, and may eventually come 
to impinge on the rim or on the ilium. 
In the first type of case, bridging with 
engrafted bone is necessary; in the second, 
the trochanter may be fixed by a sliding 
graft from the illum or may be directly 
mortised into the ilium. In the first type 
the grafts for the bridge cannot be obtained 
in sufficient length and strength from the 
immediate locality and are taken from the 
femur or, better, from the tibia. I shall first 
consider the tibial grafts. 

Because of the thinness and elasticity 
of the bone comprising the outer table of 
the illum, a mortise suitable to receive 
the grafts can be satisfactorily made with 
a half inch chisel driven through the outer 
table of the ilium obliquely upwards 
between it and the inner iliac table with 
the handle of the chisel in close proximity 
to the trochanter. With the cutting end 
of the chisel still in the mortise prepared 
by it, located 1 inch posterior to the 
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anterior-superior spine, and 1 inch below 
the crest of the ilium, the handle is de- 
pressed onto the lateral surface of the 
trochanter at its anterior border, and used 
as a guide for some cutting tool, such as 
the scalpel, to mark on the periosseous 
structures the line where the motor saw 
is later to prepare a gutter for graft No. 1. 

The same preparation is made for graft 
No. 2, except that the mortise in the ilium 
made about 11% to 2 inches posteriorly to 
the first one, and the scalpel mark is made 
on the posterolateral surface of the great 
trochanter. 

Saw cuts are now made !4¢ inch in depth 
with the motor saw, following the scalpel 
marks just made on the trochanter. 
With an osteotome driven into these 
saw cuts, fragments of the trochanter are 
displaced with the periosseous soft parts 
as hinges anteriorly from the saw cut for 
graft No. 1 and posteriorly from the saw 
cut for graft No. 2, so as to produce gutters 
to receive the two grafts. 

The antero-internal surface of the tibia 
is then laid bare from the tuberosity of 
the tibia downward. With the motor twin 
saw set with the blades at approximately 
5¢ inch apart, a graft is removed by saw 
cuts made downward from the tuberos- 
ity of the tibia about g inches. With a 
motor saw this strip of bone is then cut 
into two segments. The upper ends of 
the grafts are cut in an oblique way like 
the end of a chisel. 

The upper end of graft No. 1 is inserted 
into the mortise of the ilium with its 
lower end lying in the anterior gutter 
prepared in the trochanter. The oblique 
surface at the upper end is outward. 
With the author’s bone drift or set (of 
which the carpenter’s nail set is the proto- 
type) placed on the trochanteric end of the 
graft, the graft is now driven into the 
iliac mortise. In this manner its trochan- 
teric end is made to slide along the tro- 
chanter gutter and its proximal end to 
penetrate the mortise of the illum by means 
of blows of the mallet upon the bone set. 

Graft No. 2 is put in by precisely the 
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same technique. The firmer the grafts are 
driven into the iliac mortise, the closer 
do they hug the bottom of the trochanteric 


Tuberculosis of hip before extra-articular 
arthrodesis. 


ric. ft. 


gutter because of the obliquity of the cut 
end of the iliac end of the graft. This plan 
of operation automatically immobilizes 
the grafts at both ends in a most gratify- 
ing way and no immobilizing bone liga- 
tures are necessary. 

The soft parts with fragments of the 
trochanter are drawn over the ends of 
the graft by means of interrupted strands 
of medium kangaroo tendon. The gluteal 
muscles are carefully drawn about the grafts 
by means of chromic catgut sutures. 

The skin is closed with continuous 
suture of o plain catgut. Suture holes 
and the edges of the wound are puddled 
with 3!» per cent tincture of iodine.' 
The results are illustrated (Figs. 1 and 2). 

If the graft is taken from the femur, the 
original incision is extended downward to 
expose the anterolateral aspect of the 
femur for 5 inches from the tip of the 
trochanter. By means of the motor saw 
and osteotome, a graft is taken from the 
femur extending from the tip of the tro- 
chanter to the inferior limit of the exposure, 
and including one-fifth of the diameter 
of the shaft. A pedicle of muscle is left 
attached at the upper end, and upon this 
as a hinge the graft is swung anteriorly 

‘This operation is illustrated on page 217 of the 


author’s textbook, Orthopedic and Reconstruction 
Surgery, Phila., Saunders, 1919. 
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and then upward until the free end 
impinges on the ilium. A suitable site for 
placement of the graft is now determined, 
and a flap is raised in the outer table of 
the ilium to accommodate it. The graft is 
now pushed backward under the flap. 

In neither case are any immobilizing 
bone ligatures necessary, if the grafts 
are accurately fitted, so that no foreign 
material is present to prejudice the “‘tak- 
of the graft. 

When destruction of bone by the 
tuberculosis has been extensive, the tro- 
chanter may lie so close to the ileum (a 
half inch or less) that a sliding graft from 
the outer table of the ileum into the 
trochanter may be expected to provide 
adequate fixation of the joint. This pro- 
cedure is more rapid than the two methods 
I have just described, largely because the 
illum has been exposed in the Smith- 
Peterson-Sprengel method of approaching 
the joint and no extra incision Is necessary. 

In extreme cases, when the trochanter 
rests against the ilium, direct mortising 
of the two bones may be undertaken. The 
trochanter is first denuded of all soft 
tissue and periosteum both laterally and 
mesially. A gutter is made for it in the 
illum by elevating a portion of the outer 
table just above the rim of the acetabulum. 
Abduction of the limb elevates the trochan- 
ter into the gutter. It may be necessary 
to reinforce with a graft obtained higher 
up on the acetabulum. 

Such extreme cases are rare: I have 
only encountered two. The procedure is 
not ideal, since the operation is partly 
intra-articular, and should only be applied 
in those cases in which the tuberculous 
tissue has entirely disappeared. 

I have thus offered a choice of two opera- 
tions in each type of case. Which operation 
is performed depends on the pathological 
state of the joint and on the surgeon’s 
preference. My own preference, when 
grafts have to be supplied from elsewhere, 
is for the tibial graft. It is naturally 
stronger than one from the upper end of 
the femur since its cortex is thicker. Since 
the portion of the tibia from which it is 
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taken is subcutaneous, the graft can be 
more readily and quickly removed, and 
with much less trauma and shock; the 
upper end of the femur is buried in thick 
masses of muscle the deeper of which 


are firmly attached to the bone. The 
shock attending an incision through 


muscular tissue of such depth and extend- 
ing for 10 or 12 inches distally from the 
iliac crest is a serious argument against 
this method. Cannon has drawn attention 
to the gravity of such procedures. The 
removal of a section from this part of 
the bone is not an easy procedure. More- 
over, it is desirable to spare the infected 
joint as much indirect trauma as possible. 
Since the viability of the graft will depend 
on the establishment of its circulation 
in its new position, it is desirable to mini- 
mize the disorganization of the circulation 
of its host and to choose some distant site 
for the source of the graft. When the graft 
is taken from the trochanter and swung 
upwards, the arrangement of the muscles 
attached to it is disorganized and the 
muscles themselves partly destroyed. For 
this reason the possibility of future arthro- 
plasty is seriously jeopardized. 

More important, perhaps, than all these 
reasons for my preference, is the fact that 
from the tibia sufficient bone can be taken 
for two grafts. The strength of two grafts 
supplied to different aspects of the arthrod- 
esis is much more than twice that of one 
graft, on account of the application of the 
principle of truss work in_ structural 
mechanics. The validity of this argument 
was illustrated recently in a case in which 
i good result had apparently been attained 
with the femoral graft. On being inter- 
viewed in the course of the follow-up, the 
patient stated that she had been confined 
to bed on account of an attack of severe 
pain at the site of the operation. After a 
tew weeks’ absolute rest, the pain had 
disappeared. The x-ray now showed that 
the femoral graft (although as large as was 
consistent with the safety of the remaining 
portion of the femur) had broken and re- 
united during rest in bed. This happy and 
extr ordinary ending does not discount 
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in general as my experience with it dictates. 
Whichever of the four methods the surgeon 
chooses, he will do well to be guided by the 
desire to avoid infected tissue when pos- 
sible, and he will naturally prefer the simp- 
lest technic and one least likely to be 
associated with trauma and shock. He 
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the danger of furnishing too little support 
for an arthrodesis which must withstand 
great strain if it is to function usefully. 


Fic. 2. Same case showing grafts firmly in place. Only 
one graft shows because both are in same line with 
roentgen ray. 


It is to be noted here that the symptoms 
were absent until the graft gave way, and 
disappeared again when the graft united. 
The use of two tibial grafts has never 
been followed by fracture in my cases. 
The method which I have described 
for using the femoral graft is a modification 
of the Hass or Hibbs method. As originally 
carried out, this method did not appear to 
be extra-articular, and | varied it so as 
to keep away from the infected zone. | 
have described this modification here, 
such comment on the operation 
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should bear in mind the possibility of 
future arthroplasty, since arthrodesis may 
be only half way to the surgical ideal. 
The difficulty attending such future opera- 
tion depends considerably on how the 
arthrodesis was affected. I have had one 
case for arthroplasty four years after 
arthrodesis. The tibial grafts had been 
used for fixation. 

The success of these methods depends 
largely on accuracy of fit of the graft. 
By means of such accurate tools as the 
adjustable twin motor saw, the precision 
of a joiner can be emulated; the dimensions 
of the graft and its gutter are made to 
correspond accurately. The graft, when 
hammered into place and covered with 
the original soft tissues, will remain in 
place and the bones will remain in their 
fixed position if a cast Is properly applied. 
Since the ultimate solidity of the graft 
is the result of a biological process, nothing 
should be done to hinder osteogenesis 
or to weaken the graft. Hence the necessity 
for avoiding immobilization with non- 
absorable foreign material such as wire, 
screws and boiled-bone pegs, which always 
have a destructive effect on the host bone. 
This is of particular importance since 
osteogenetic power in tuberculous patients 
may be very low, and should always be 
considered low when the operation is 
planned. 

The surgeon can no longer get along 
with an accurate knowledge of anatomy 
and some dexterity with knife and needle. 
The general surgeon must have a clear 
idea of the functions of the parts he is 
manipulating and of the forces of destruc- 
tion which he is fighting as well as the 
forces of repair which he is encouraging. 
In addition, the orthopedic surgeon must 
have a keen mechanical sense, a reasonable 
acquaintance with the laws of mechanics 
and some experience in the use of tools. 
One must frankly say that the operating 
room is not the place, in all fairness, to 
begin one’s acquaintance with saws, chisels 
and mallets; and a surgeon must be very 
confident in his inherent mechanical skill 
if he undertakes delicate work in bone 
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grafting without ever having done precise 
mortising in hardwood. It was to assist 
the precision of bone surgery that I had 
recourse to such exact instruments as the 
twin motor-saw and the dowel-shaper. 
There are surgeons who insist that absolute 
accuracy can be attained with the osteo- 
tome, and others who believe that absolute 
accuracy is unnecessary. The first might 
find illumination in a visit to the carpenter's 
bench; the second, I believe, will not find 
their contention in harmony with the 
physiological and biological principles that 
underlie the union of engrafted bone. 


DISCUSSION 


Dr. Leo Mayer: In dealing with children 
the problems that we find most difficult are: 
When is an operation indicated? What is the 
most favorable time? Are you to do an arthrod- 
esis In every case where you are sure tuber- 
culosis is present? Are there certain cases in 
which there is a chance that cure may occur 
with function of the joint? And if you do decide 
that operation is necessary, what is the bet? 

Although, in my opinion, arthrodesis is the 
operation of choice, I would like to urge the 
bifurcation operation as an alternative pro- 
cedure in cases of quiescent tuberculosis 
when there has been extensive destruction of 
the head. The advantage of the operation is the 
retention of motion and, at the same time, the 
production of a stable joint in which the weight 
of the body pulls on the uninfected femoral 
shaft. In the two patients upon whom I did 
this operation, the result has been admirable. 

The important question is how soon should the 
operation be performed and what kind, and 
which isthe most preferable method of approach? 

In children suffering from a_ tuberculous 
hip, f an immobilizing operation is to be done, 
which is to act only as a temporary stabilizer 
would it not be better to insert here an heter- 
ogenous graft which would absorb eventually 
of its own accord, instead of an autogenous 
graft which requires greater mutilation and a 
later operation for its removal? Another 
question is: How long shall the adolescent type 
be treated conservatively before proceeding 
to do the extra-articular grafting operation? 

Dr. Kripa: I think that most of us are 
very glad to secure ankylosis in these cases 
without entertaining the possibility of doing 
an arthroplasty later. It seems to me that one 
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very important consideration enters into this: 
that if we are to be led into doing arthroplasty, 
after an operation to secure ankylosis, there 
ought to be a definitely established diagnosis 
of tuberculosis; we know that some of these 
joints look in the roentgen x-ray pictures 
like tuberculosis and they act like tuberculosis, 
but on section no tuberculosis is found. The 
argument for arthroplasty will have more 
weight if a diagnosis of tuberculosis is more 
definitely established at the time of operation. 

Dr. WeiceL: I think we are all agreed 
that when possible it is best in advanced 
cases to place our graft in an extra-articular 
manner as Dr. Albee has described. However, 
| recently operated upon a case in which there 
proved to be more destruction than I expected. 
I had scarce y gone through the skin before I 
opened into a large abscess which connected 
directly with the capsule so that any operative 
procedure would of necessity have been intra- 
articular rather than extra-articular. Because 
of the closeness of the great trochanter to the 
ilium I placed two large grafts taken from 
the ilium between the great trochanter and 
the side of the pelvis and closed the wound 
as usual. It is now almost two months 
since this patient was operated upon and 
she is still in plaster, but the wound has 
remained entirely healed. 

Dr. ALBEE, closing: The question when 
should we operate children: I think we should 
select cases principally from the older children 
and adults. As for selection in the younger 
children, it is a matter of minute study in 
cases of long continuance of the tuberculous 
process. If we have a pathology with a large 
amount of destruction with recession of the 
articular surfaces and are certain we are not 
going to get function and a movable joint, 
and judge from the pathology that a spontan- 
cous arthrodesis will be long delayed, I think 
we should do an extra-articular arthrodesis; 
but if w e have any reason to believe we can 
get a functional result in the child or will get 

reasonably early arthrodesis in unfavorable 
cases without operation, we should not operate. 
| co not feel as strongly as some of our confreres 

»out operating on all of these cases. I believe 
ec should operate on a large percentage. 
Now as to the bifurcation operation, it 
Coes not appeal to me very much. I cannot 
understand the rationale. Here we have a case 
ictive tubercular lesion, with an immense 
mount of caseous material, and it is undis- 
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puted that we want immobilization to get 
healing. If one has a case in which the tuber- 
culosis has healed, and we are sure of it, and 
there is adduction and we want to increase 
motion, we might do it instead of an arthro- 
plasty; but in such cases as we are discussing 
here I do not quite see the rationale of its use. 

How long shall we wait in adolescent cases? 
I believe that in adults we should wait a shorter 
length of time. It needs less argument to justify 
an operation on an adolescent than on a child 
of five or six, and I should put the adolescent 
in the same category as the adult. 

Concerning arthroplasty: I have always 
championed arthrodesis in such cases but I 
believe that in a few selected cases one may 
resort to arthroplasty, providing the time 
elapsed after the last symptom is sufliciently 
long and a thorough roentgen-ray examination 
shows ideal healing at the joint with homoge- 
nous bone structure. I believe the hazard is 
not too great. Shall we do it? A stiff hip in 
good posture will give good function. In this 
family, they wanted it, and they are delighted 
with it; but I would not have pressed them. 

Some one asked about the position of the 
limb following arthrodesis. That depends on 
how much shortening exists. The desire is to 
make up for the shortening in a practical way 
by putting the limb in a position of sufficient 
abduction with pelvis. We put it in 10 or 
15 degrees of flexion. 

I would not consider the grafts Dr. Weigel 
described as wholly intra-articular. To be sure 
they did go through the tuberculous area, but 
they were generously mortised into healthy 
vascular bone on either side. | have put in a 
number of grafts through tuberculous areas. 
In my first book! I described an extra-articular 
arthrodesis of the ankle, which was almost 
completely disintegrated, and in that case I 
put in three grafts: one mortised into the inter- 
nal malleolus and down into the os calcis, 
one into the same malleolus running forward 
into the internal cuneiform bone; and the third 
into the external malleolus down to the cuboid; 
they grew in and the man had a functional 
foot, ankylosed stiff, but it overcame the pain 
and the tuberculosis. All three grafts were 
well mortised and well contacted with healthy 
bone on each side of the tuberculous area. 
I have had similar experiences in the spine 
where the abscess had penetrated through 
between the spinous processes. 

1 Bone Graft Surgery, 1915. 
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HE purpose of this cuticular stitch 
is to cause as small a scar as possible. 


I have 


seen used all 


Fic. 1. Continuous alternating suture in appendectomy 
incision. 


stitches with varying results as to scar 
formation, and I came to the conclusion 
that Halstead’s subcuticular suture and 
Stewart’s stitch were by far the best in 


bringing about a perfect coaptation of 


the skin edges. But the former cannot be 
used in drain cases, and the latter requires 
a great expenditure of time which is 
detrimental to the patient for undue 
prolongation of anesthesia adds materially 
to the postoperative shock. 

Now it may or may not be so, but, 
certainly in the mind of the laity, a scar 
mirrors the ability of the surgeon in being 
a skillful operator. And then will not the 
laity wonder what sort of “butchering” 
was done “‘inside”’ of them if the “‘outside”’ 
shows such a ragged, angry-looking scar, 
especially when compared to the scar of a 
more fortunate neighbor? 


A CUTICULAR SUTURE* 


MICHELE TOMAIUOLI, M.D. 


NEW YORK CITY 


kinds of 


The suture in question in its essentia! 
is the one prefixed by the word “mattress.” 
However a marked degree of perfection 


Fic. 2. Fic. 3. 
Fic. 2. Continuous alternating suture in_ pelvic 
laparotomy. 


Fic. 3. Suture in same patient as Figure 2 removed 
on eighth day following operation. 


in its purpose is attained when applied 
to cuticular incisions with the aid of small 
pieces of rubber tubings utilized as shown 
in Figures 1 to 5. 

These pieces of rubber tubings, !'4 in. 
long, can be easily obtained by cutting 
them from a Dakin tube. Their use, | 
believe, is original. 

The advantages of such a suture become 
at once manifested when viewing the 
accompanying photographs and sketches. 
It can be used as an interrupted or as a 
continuous suture with the same identical 
results. And trained hands can make 
speed with it. 

It is of especial advantage wherever 
the scar may show, and in the flabby, 
pendulous abdomen of multiparae where, 
according to my experience, there is an 


* Submitted for publication August 13, 1929. 
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infallible tendency for the skin edges to 
overlap when sutured. 

The suture in question makes over- 
lapping impossible by the use of the small 
pieces of rubber tubings whose purpose is 
twofold: first, to prevent the silk from 
cutting through the skin, and second to 
maintain the skin edges everted, thereby 
assuring a perfect alignment of the cut 
surfaces. 

I want to add that better results will 
be obtained if the needle be inserted 
slightly obliquely from without In, and 
then from within out. This gives the 
superficial layers of the corium a tendency 
to remain throughout the healing process 
in perfect opposition. 


CONCLUSIONS 


1. The author confesses his failure to 
see In practice anything similar to this, 
nor in the literature a prior description 
of the same technic. 

2. He believes that a happy medium 
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has been struck in this suture, in that 
(a) the result is better and certain; (b) it 
can be used both as an interrupted and 


Fic. 4. Schematic drawing of alternating continuous 
suture. 


Fic. 5. Schematic drawing of interrupted suture. 


continuous suture In drain cases and clean 
ones with the same identical result, and 
(c) it can be used without undue expendi- 
ture of time. 


\ ) 
| 


TREATMENT OF 


ACUTE HEAD INJURIES* 
A FEW CONSIDERATIONS 
Cari W. RAND, M.D. 
LOS ANGELES, CALIF. 


T IS assumed that the patient is 

unconscious and has sustained a cere- 

bral concussion, contusion or intra- 
cranial hemorrhage. Move as carefully as 
possible. Elevate the head of the bed, 
unless the patient is in shock. Place 
ice-bags to the head, using several to pack 
the head and give the full benefit of the 
ice. If the patient does not tolerate ice 
do not try to force it on him. Quiet is 
better without ice, than constant resisting 
with it. Saline cathartic by mouth or 
rectum may be used. Use morphine as 
little as possible. Never employ !4 grain 
doses and do not leave a “‘p.r.n.” order for 
the drug. Morphine tn large doses is 
contraindicated for three reasons: (1) 
it contracts the pupils, covering up in- 
equalities of the pupils which may be 
present; (2) it tends to mask the symptoms 
of oncoming stupor which may be due 
to cerebral edema or hemorrhage; (3) it 
often fails to quiet the patient, although 
it depresses the respiration and pulse. If 
morphine is used small doses are suggested. 

A bleeding ear is best treated by placing 
sterile cotton in the external auditory 
canal. Cleansing the ear by irrigation of 
various sorts is contraindicated. 

All scalp wounds should be carefully 
inspected before suture, to make sure 
whether or not a skull fracture in the 
vicinity Is present. 

When cerebrospinal rhinorrhea ts pres- 
ent the patient is kept very quiet in 
bed and told to keep from sneezing, 
coughing or straining. Traumatic pneumo- 
cephalus may occur at times and require 
removal of air and repair of the torn 
dura. 

Lumbar puncture is recommended for 
diagnostic purposes in selected cases. It 
is important to know the character of 
spinal fluid when considering the possibil- 


ity of intracranial hemorrhage. Promis- 
cuous lumbar puncture may be dangerous 
due to the possibility of medullary hernia- 
tion in the foramen magnum. 

The use of hypertonic glucose (50 per 
cent), is almost a routine procedure in 
these cases. 

In correcting depressed skull fracture, 
save the fragments whenever possible. 


DISCUSSION 


Dr. ALDEN: I do not know of any class of 
injuries that is so poorly managed by the 
average physician as acute head _ injuries. 

A few years ago, Sharpe of New York 
found that the mortality in skull fractures 
was 50 per cent; that was also true elsewhere. 
A year or two ago Dr. Rand studied over 
180 skull fractures at the Los Angeles General 
Hospital. He found that formerly the mor- 
tality was 50 per cent, the same as Sharpe’s, 
but since special attention has been given the 
cases the mortality has dropped to 27 per cent. 
In other words, the treatment of skull frac- 
tures by specialists has markedly reduced 
the mortality. The more we hear from these 
specialists the better will be the treatment of 
this class of injury. 

One of the things Dr. Rand mentioned was 
the danger of sewing up a scalp wound with a 
depressed fracture beneath. If a scalp wound 
is not large enough to determine the condition 
of the skull, I make it larger. The size of a 
scalp wound is of no importance compared with 
the danger of overlooking a depressed fracture. 
I think this is very Important. 

Dr. Rand spoke of the use of saline cathartic. 
Epsom salts is the best drug that is always 
available, that you can use in head injuries. 
Give it by mouth if you can, by rectum if 
you must, or by vein if you have it in ampules. 
You can always get Epsom salts. Every 
country grocery store has it. It reminds me of 
the automobilist who ran out of oil while 
touring in the country. He drove up to a farm 
house and asked if they had any oil. They 
replied: ‘‘No, but we have some Epsom salts.” 


* Read before Los Angeles Surgical Society, December 16, 1928. 
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SPINAL ANESTHESIA 


LIGHT SPECIFIC GRAVITY ANESTHETIC SOLUTIONS VERSUS HEAVY 
FURTHER OBSERV ATIONS* 


T. ROMBERGER, M.D. 


LAFAYETTE, IND. 


N THE induction of spinal analgesia 
by subarachnoid block, there are, 


in general, three principle types of 


anesthetic solutions used: first, those in 
which the specific gravity and isotonic 
properties of the solution are identical, 
or almost so, with spinal fluid; secondly, 
those which are lighter in specific gravity 
than is spinal fluid; and, thirdly, those 
which are heavier in specific gravity than 
is spinal fluid. This has been true since 
almost the very earliest use of spinal 
anesthesia and continues so today. In a 
previous manuscript,® the writer discussed 
somewhat at length a number of rather 
intimate experiences and deductions result- 
ing from an extensive use and an intensive 
study of Dr. Pitkin’s novocaine solution, 
called spinocain,* which is lighter in specific 
gravity than is spinal fluid. After the lapse 
of time and the vicissitudes of trial and 
error, spinocaine having ably demonstrated 
its controllability and availability in spinal 
anesthesia, it became apparent that a 
still greater measure of usefulness and 
adaptability would be inherent to spinal 
anesthesia if a solution which was heavier 
in specific gravity than is spinal fluid also 
were at hand. Accordingly, there has been 
developed a solution, for the present called 
novocaine solution heavy, which differs 
from regular spinocain in that instead of 
being a 10 per cent solution of novocaine 
and being lighter in specific gravity 
spinocain), this solution, novocaine solu- 
tion heavy, is a 40 per cent novocaine 
solution and is heavier in specific gravity 
than is spinal fluid. At the same time, 
novocaine solution heavy maintains the 
ame properties of viscosity and retarded 
Wusibility as does spinocain. While this 
itively new product is as yet not on 

the market for general distribution, the 


writer has been complimented by being 
favored with a supply of a sufficient quan- 
tity for the purpose of making clinical 
tests and observations; and it is from a 
close study of his records and the results 
obtained in using novocaine solution heavy 
that he wishes herewith to present a few 
opinions. 

The first thing to remember, in consider- 
ing the employment in spinal anesthesia 
of these two solutions, is their difference 
in specific gravity. With the light solution, 
the patient’s head must be kept down in 
order to avoid blocking the cervical 
nerve roots and the medulla; with the 
heavy solution, the head must be kept up 
to obtain the same result; i.e. for spinocain, 
Trendelenburg position must be favored; 
whereas, with novocaine solution heavy, 
Fowler’s position must be used. Not only 
are these points of essential and funda- 
mental interest in the life and welfare 
of the patient, but they are of practical 
importance in adapting your anesthesia 
to suit the needs of the surgery at hand. 

Supposing abdominal surgery of a pelvic 
nature is about to be performed. Naturally, 
it is easier for the surgeon to work out 
the pathological problem if the patient 
is in the Trendelenburg position; because, 
then, the abdominal contents tend to 
gravitate out of the way of the surgeon, 
and a lesser number of packs (or none) 
need to be used. On the other hand, 
suppose gastric or gall-bladder surgery is 
anticipated. In this instance, slight Fowler’s 
position often is an advantage; for, then 
the abdominal viscera again fall away 
from the field of operation. This is a very 
remarkable and almost marvelous feature 
in spinal anesthesia; to the uninitiated 
and uninformed, it is almost unbelievable. 
Still further, experience and observation 


* Submitted for publication July 8, 1920. 
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show that a great many patients suffer 
more or less respiratory embarrassment 
when placed in the Trendelenburg position; 
especially is this true of cardiacs, asthmat- 
ics, and elderly people in general. For 
these cases, a slight Fowler’s position 
is much more comfortable and more 
favorable than is the Trendelenburg. 
Aside from these factors, there are any 
number of cases which can be operated 
in either position to an advantage, as 
far as the operation itself is concerned, 
and the problem merely becomes one 
for the anesthetist to determine just how 
high he wishes to produce motor or 
sensory block. It must be apparent, 
therefore, that once you have perfected 
your technic in the use of these two solu- 
tions of different specific gravity, your 
ability to harmonize the anesthetic pro- 
cedures with the surgical problem at 
hand is markedly enhanced. Greater flexi- 
bility of choice is yours. 

Now, keep in mind certain anatomical 
features which inevitably must have a 
bearing on the selection of the heavy or 
light solution. First, the anterior nerve 
roots of the spinal nerves control voluntary 
motion and the superficial and deep 
reflexes; hence, when they are affected 
by your novocaine solution, you have 
muscular paralysis and muscular relaxa- 
tion, motor block. Secondly, the posterior 
roots of the spinal nerves are sensory;? 
they control pain, tactile, temperature, 
and muscle sense; accordingly, when these 
are affected by your novocaine solution 
to a sufficient degree, all sensations of 
pain, touch, and temperature are lost, 
sensory block. 

Accordingly, to visualize what is about 
to occur when these solutions of different 
specific gravity are injected into the spinal 
canal, perform a_ little experiment as 
shown in Figure 1. 


Take an ordinary test tube, fill it half and 
half with two solutions of different specific 
gravity, such as water and ether, stoppering 
the tube at the top. Now imagine this test 
tube as representing the human spinal canal, 
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with the stopper being at the head. Hold thx 
test tube vertical in such a position as shown 
in Figure 1, A. Your water, being heavier thai 
ether, is at the bottom; the ether, being lighter 
than the water, is at the top. Now, hold the 
test tube in 15° Trendelenburg position, as 
shown at B. The ether, being lighter in specific 
gravity, rises toward the opposite end of the 
tube from the head (cork or stopper). This is 
what results when regular spinocain Is injected 
into the spinal canal, ether representing the 
lighter specific gravity anesthetic solution, 
water the spinal fluid. Now, hold the test tube 
in position c, 15° Fowler’s position. Here an 
opposite effect is obtained. The water, being 
heavier than the ether, gravitates toward 
the bottom of the tube. The water now repre- 
sents a heavy anesthetic solution; the ether, 
in this case, represents spinal fluid. 


Let us imagine that these two test 
tubes are lying on an operating table, 
placed respectively in Trendelenburg and 
Fowler’s positions. It must at once be 
clear to you that, with light solution and 
position B, the anterior nerve roots will 
be affected higher up along the cord 
than are the posterior roots; vice versa, 
with heavy solution and position c, the 
posterior nerve roots will be affected 
higher up on the cord than are the anterior 
roots. In other words: with spinocain, 
motor block (paralysis and muscular re- 
laxation) extends higher on the body than 
does sensory block; with novocaine solu- 
tion heavy, sensory block extends higher 
than does motor block. 

It is of extreme importance for you to 
be able to visualize these factors, as they 
have a bearing of great moment in the 
conduct of your anesthesia and its adap- 
tion to the patient and surgery at hand. 

Now let us transpose the findings with 
the test tube in Figure 1 to the human 
spine, as pictured in Figure 2. At a, the 
light solution, spinocain, is represented 
within the spinal canal. At B, novocaine 
solution heavy is shown within the spinal 
canal. By comparison, we find at a the 
sensory roots are paralyzed as high as 
the second dorsal vertebra while the motor 
roots are paralyzed two or three sections 


4 


New Series Vor. VIII, No. 4 Romberger- Spinal Anesthesia American Journal of Surgery 775 
higher, the sixth cervical. On the other 
hand, at B, with novocaine solution heavy, 


cE we observe that the sensory roots are 


fixed in your mind, it must be apparent 
that when using spinocain, the light solu- 
tion, motor paralysis occurs several seg- 


Fic. 1. 


paralyzed to the seventh cervical vertebra, 
while the motor roots are paralyzed only 
to the third dorsal vertebra. 

In the illustration of these two spines, 
A showing light anesthetic solution and 
heavy anesthetic solution, is 
the highest level of spinal 
which is warranted for any 
tvpe of surgery, if you are at all interested 
in the welfare of your patient; and, most 
emphatically, this height should not be 
altempted by amateurs. Experience first 
must be gained in lower types of anesthesia 
and surgery. However, it can readily 
be determined that the diaphragm, receiv- 
ing its motor nerve supply from the third, 
fourth, and fifth cervical segments of the 
cord, is not paralyzed, even though sensory 
anesthesia extends above the nipple line. 
[he abdominal muscles and accessory 
respiratory muscles indeed are blocked, 
but observation of the epigastrium will 
show movement there transmitted to it 
by the diaphragm. With the lower levels 
of anesthesia, comparing the two solutions 
of different gravity, the same relative 
difference in the sensory and the motor 
block obtains. 

With 


B showing 
exemplified 
anesthesia 


Figures 1 and 2 


thoroughly 


ments of the cord higher than does sensory 
paralysis; and, when novocaine solution 
heavy is used, sensory paralysis extends 
several segments of the cord higher than 
does motor paralysis. Reasoning further, 
with the light solution, maximum loss of 
muscle movement and resultant relaxation 
occurs at the expense of a somewhat lessened 
extension of loss of pain sense; whereas, 
when novocaine solution heavy is used, 
loss of pain sense extends higher than does 
loss of muscle tone and relaxation. These 
factors are of extreme importance for 
you in determining which solution to 
use in adapting your anesthesia to any 
particular type of surgery, and there 
is no place in the recent literature on spinal 
anesthesia where this feature previously 
has been pointed out. It helps you to 
determine, by understanding these factors, 
how high you should ascend with your 
block (sensory or motor) to produce 
any desired or required result. It permits 
the spinal anesthetist to conform and 
attune the anesthesia in proper proportions 
to meet any surgical dilemma. 

Still further, the illustrations explain to 
you the point previously mentioned as 
to why cardiac, asthmatic, and elderly 
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people in general do somewhat better 
under spinal anesthesia induced with 
the novocaine solution heavy than they 
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also diffusion, i.e. the amount of spinal 
fluid used to expand the original solution 
which tends to render it more nearly 


Fic. 


do when the light solution is used. Trans- 
lating the findings to the anatomy in- 
volved, you find that while sensory block 
may extend as high as the clavicles, 
motor block may not involve even the loss 
of all of the intercostal respiratory muscles. 
Of course, the extension of your block 
will vary a great deal, also, depending on 
the dosage of novocaine used and the 
amount of expansion with spinal fluid, as 
your previous experiences with spinocain 
will have taught you; yet, if your observa- 
tion parallels mine, it will be almost 
immediately apparent to you that the 
excursion of the diaphragm and accessory 
respiratory muscles is much more free 
when novocaine solution heavy is used 
in spinal block, even for abdominal surgery, 
than when the light solution, spinocain, 
is used. It must be borne in mind that the 
illustrations are diagrammatic; the factor 
of capillarity enters into the problem, 
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2. 


the same in specific gravity and isotonic 
properties. 

With different classes of patients, some 
of which just have been mentioned, one 
must be extremely careful not to embarrass 
their respiratory apparatus even to the 
slightest degree; and, for this reason, 
novocaine solution heavy produces such 
happy results that one cannot always 
agree with Labat* and others who claim 
that to use an anesthetic solution in spinal 
block which precludes the use of the 
Trendelenburg position, is to invite disas- 
ter. Rather, experience has proved quite 
conclusively that a slight Fowler’s position, 
even at times as much as 15°, produced 
under properly supervised expert technic 
and close observation, may be employed to 
very great advantage. 

If ephedrine is used in proper amounts, 
as pointed out in a previous manuscript 
on this subject,® these patients do not have 


SS 
KASS | 
= 


New Series Vo. VIII, No. 4 


pallor, sweats or cyanosis. Their blood 
pressure, Pp pulse and color run along very 
normally. In fact, it is quite easy to make 
them appear much pinker in the lips and 
to increase their blood pressure above 
normal. Experience has proved ephedrine 
so superior to adrenalin in spinal anesthesia 
that there is no comparison. There are 
those that claim that ephedrine is without 
effect;® surely they are not giving enough; 
they are over-cautious as to dosage. To 
piddle along with a dose of 50 mg. is indeed 
trifling; routinely administer 100 mg. 
and do not hesitate to use 150 mg. if 
indicated. These doses are well within the 
minimum limits of toxicity and produce 
no discomfort or disagreeable sequelae. The 
maximum safe dose of ephedrine is given 
by Solis-Cohen as 5 gm. or 5000 mg.° 
For every authority which can be quoted 
saying that ephedrine is without effect, it is 
possible to quote an equally weighty 
authority who claims and proves that 
adrenalin is entirely without benefit in 
spinal anesthesia unless given intrave- 
nously, and, even then, the effect lasting 
only a few minutes. Be that controversy 
as it may, this most certainly is true: To 
get any response whatsoever from ephe- 
drine or adrenalin, the calculated dose of 
drug must be given before the block 
is established,° i.e. before splanchnic paral- 
ysis has occurred; otherwise you court 
disaster. With proper technic in the use 
of ephedrine in spinal anesthesia, the 
so called “dry wounds” (i.e. low blood 
pressure) are not seen; the arteries and 
arterioles spurt vigorously; some surgeons 
say more vigorously than with ether, 
certainly more than with gas-oxygen. 
Naturally, of course, coming back once 
again to a discussion of the position of 
the table, after twenty or thirty minutes 
have elapsed and the anesthesia has 
become fixed, should occasion arise, Fowl- 
er's position may be lessened even to 
the point of making the table level, if 
it will add to the patient’s comfort or 
to the convenience of the surgeon. This 
latter fact also applies to the use of 
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spinocain (light) after the solution be- 
comes fixed, certainly after thirty minutes 
or more; then, the degree of Trendelen- 
burg position may be ‘lessened until the 
patient is almost or entirely level without 
fear of extension of the block. 

Aside from all the aforementioned fac- 
tors, there are many instances favorable 
to the use of novocaine solution heavy. 
For example, by no other means in spinal 
anesthesia, i.e. intradural block, can the 
effect of your anesthetic agent be limited 
strictly to the perineum, the so-called 
saddle anesthesia; and, further, there is 
no other method by which the relative 
height of sensory anesthesia and motor 
paralysis (relaxation) can be regulated 
with such a degree of nicety and accuracy 
as by a thorough understanding and a 
proper technic in administering solutions 
of light and heavy specific gravity. It gives 
the spinal anesthetist an almost un- 
limited number of variations by which 
he can adapt the anesthesia to the needs 
of the patient and the requirements of the 
surgery at hand. 

Novocaine solution heavy also is suscep- 
tible of very fine regulation as to your 
constant percentage factor, something dis- 
cussed in a previous manuscript. Spinocain 
(light) as now on the market, is a 10 per 
cent solution of novocaine; in other words, 
one 2 c.c. ampoule contains 200 mg., 
and two such ampoules, totaling 4 c.c. of 
spinocain, contain 400 mg. of novocaine. 
Four cubic centimeters of spinocain ex- 
panded to a total of 8 c.c. (and this should 
be your maximum dose for a first injection 
under any circumstances) gives you the 
constant percentage factor of 5. Novocaine 
solution heavy, as used for clinical study, 
is a 40 per cent solution of novocaine, and 
at present is put up in 0.5 c.c. ampoules. 
One-half cubic centimeter, therefore, con- 
tains 200 mg. of novocaine, and 1 c.c. full 
contains 400 mg. Referring now again to 
Figure 1 (or Figure 2), it must be apparent 
to you that a lesser amount of spinal 
fluid (or total of expansion) must be used 
to obtain equivalent sensory block when 
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using the heavy solution than when 
using the light. Eight cubic centimeters 
total expansion of spinocain, whatever your 
constant factor may be, will be required 
to give you sensory anesthesia, by proper 
regulation of your Trendelenburg position, 
to a point somewhere between the nipples 
and clavicles, In average cases. Five cubic 
centimeters total expansion of the novocaine 
solution heavy will carry your sensory 
anesthesia to the clavicles, or even to the 
neck. Four cubic centimeters total expan- 


sion of the heavy solution, irrespective of 
whether 0.5 or a full cubic centimeter of 


novocaine solution heavy is used, has 
been my maximum expansion. For routine 
use, It is preferable to regulate the height 
of the sensory and motor block by varia- 
tions in the degree of Fowler’s position. 
What constant percentage factor to use for 
different surgery must be worked out by 
each individual spinal anesthetist, as his 
experience enlarges. Start with minimum 
doses and minimum expansion and gradu- 
ally develop your strategy until you can 
finesse each case at will, le. use maximum 
dosages with minimum expansion or mini- 
mum amounts with maximum expansion. 
You soon will learn how to secure pro- 
longed anesthesia (even up to three hours 
if needed) by variation of the percentage 
factor. 

For emphasis, it is well to repeat: 
Where spinocain is used, maintain Trendel- 
enburg position until your solution be- 
comes fixed; where novocaine solution 
heavy is used, keep the patient in Fowler’s 
position until the solution becomes fixed. 
If you cannot comprehend the simple 
facts contained in this one paragraph, 
then stay away from spinal anesthesia, or 
someone will pay with their life through your 
lack of understanding of these basic and 
elemental fundamentals. 

With a constantly enlarging experience 
in spinal anesthesia, the writer is more 
and more firmly convinced that, to obtain 
uniformly optimum results in the block, 
uniform or corresponding percentages of 
novocaine must be injected into the sub- 
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arachnoid space. Given patients of equal 
size and weight and volume of spinal 
canal, a fixed coefficient or a constant 
percentage of novocaine produces anes- 
thesia of a given degree and intensity 
(lasting ability). Increase your novocaine 
percentage by one-half (i.e. from 45 to 


7.5) and you will double the length of 


anesthesia; double the percentage (i.e. 
5 to 10) and the anesthesia will last four 
times as long. This can be demonstrated 
to anyone’s complete satisfaction, with 
both the light and the heavy solutions. 
It is one of the main reasons for the supe- 
riority of the Pitkin technic; because, 
with it, large enough amounts of novocaine 
can be used to satisfactorily block the 
patient for even the most _ prolonged 
surgery. “It has been definitely proved 
that amyloprolamine and propantriol not 
only produce viscous solutions that prevent 
dissemination and mixing with the spinal 
fluid, but they also reduce the toxicity 
of novocaine, permitting three and four 
times as much to be used without harm.’”* 
This factor is of extreme importance for 
the spinal anesthetist who is inducing 
subarachnoid block for the “‘other fellow.” 
You do not know how long he may operate, 
a point stressed in a previous contribution.° 
Strange as it may seem and simple as 
it appears, most surgeons are not familiar 
with, or do not care to use, field-block; 
consequently, if your spinal anesthesia 
does not last long enough and _ supple- 
mental local or adjunctive gas-oxygen is 
needed, upon you will fall the odium of 
failure and thus cast reflection upon spinal 
anesthesia. Labat* and Evans* give the 
operating time available under spinal 
anesthesia, where 100 mg. to 120 mg. of 
novocaine are dissolved in spinal fluid, 
as from three-fourths to one and one-half 
hours, with an average of one hour. With 
spinocain or novocaine solution heavy, 400 
mg. to 600 mg. of novocaine can be used 
when needed; and, as already reported® 
there is a record of one patient where 
1200 mg. was injected without toxic 
effect. Also, many records exist of cases 
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where the surgery lasted considerably over 
two hours without supplemental anesthe- 
However, do not attempt these dosages 
a vou have perfected your technic and 
judgment by a study of your previous cases. 
In analy zing my personal records, it Is 
found that in the first series of cases 
the light specific gravity solution was 
used in 76 per cent of the cases and the 
heavy solution in 24 per cent; in the second 
series, the light solution was employed 
48 per cent and the heavy in 52 per 
cent. This is due to the fact that one 
constantly learns a fuller and more com- 
plete expression of the benefits to be 
derived from the use of novocaine solution 
heavy. Naturally, it is the solution par 
excellence for all strictly rectal surgery, 
vaginal and perineal surgery, and surgery 
on the lower limbs. An hour of complete 
anesthesia can be obtained with the very 
minimum doses of novocaine (a very small 
percentage factor) and the anesthesia 
can be limited in its extent to a nicety 
almost beyond belief. Novocaine solution 
heavy also is preferable in all obstetric 
surgery and manipulations with the ex- 
ception, possibly, of cesarian section. 
Hernias, especially in elderly individuals, 
and prostatectomies best are handled 
with the heavy solution. With perineal 
and cervical repair work, plus laparotomy 
for uterine suspension and appendectomy, 
use heavy solution with a high constant 
percentage factor; keep the patient in 
[5 Fowler’s position for the repair work, 
then level the trunk but bend up the head 
and neck (from second dorsal vertebra) 
lor the abdominal part. This will give 
anesthesia long enough and at the same 
time not interfere with the surgeon. For 
gastric surgery, and 
appendectomy, take your choice, remem- 
bering that with the light solution motor 
block is higher than sensory block and 
with the heavy solution vice versa. For 
hy ms terectomy and pelvic surgery, use the 
light solution with a high constant per- 
centage factor and close observation of 
degree of Trendelenburg position. 


gall-bladder surgery, 
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This only too brief discussion of the 
possibilities inherent to the use of solutions 
of different specific gravity in spinal 
anesthesia gives you an idea of the almost 
infinite adaptions at your command. Many 
others will occur to you as you advance in 
knowledge and experience. Study and 
analyze each succeeding case. As in general 
anesthesia, well known to all, no two 
individuals react exactly alike to the anes- 
thetic agent, even though the basic funda- 
mentals remain the same, so too in spinal 
anesthesia. Perfection in technic alone is 
not suflicient; judgment must be used. 
Judgment is the sum of knowledge plus 


experience. Knowledge alone leaves 
something wanting; experience, without 


study and analysis to acquire knowledge, 
also will display a certain lack. The two, 
knowledge plus experience, must be added 
to formulate judgment. 

In a previous discussion of spinal 
anesthesia the writer pointed out the 
advisability of boiling everything (needles, 
syringes, ampoules, etc.) as an adjunct to 
aseptic technic. The general surgeons 
usually are content when they can keep 
their incidence of injection in clean cases 
down to as low as 3 per cent (records from 
good hospitals), but let the spinal anes- 
thetist approach a degree of even 0.1 to 
0.2 per cent and he would have to leave 
the city. Jt just dare not be done! At present, 
two parallel series are being run; at one 
hospital, everything is boiled twenty min- 
utes; at another, everything is antoclaved 
ten minutes at 250°F. and 15 lb. pressure. 
Both methods seem equally effective; 
the latter is a little less “messy.” 

In conclusion, the writer wishes to depart 
from the formality of the manuscript to state 
that in a period covering ten years of ac- 
tive general medical and surgical practice, 
plus an additional period of ten years of ex- 
clusive devotion to the art and specialty of 
anesthesia, he has found nothing in these 
two decades which has provided him with 
the mental stimulation and brain cell 
exhilaration which has resulted from the 
study of and experience in spinal anesthesia. 
[Nore: For references see author’s reprints. | 
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HYPERTONIC SALINE SOLUTIONS 
IN INFECTIONS* 


Kemp P. NEAL, M.D. 


RALEIGH, N. C. 


INCE the days of Lister many have 
been the bactericides used in com- 
bating sepsis. Many have been tried 
and discarded for newer ones. Each year 
brings a new one claiming special advan- 
tages over all previous ones. 
There are many chemicals that are 
capable of killing bacteria in situ or test 


tube, but the great objection to most of 


them has been, and still is, that they also 
kill or destroy cellular tissue. Any agent 
which has enough potency to kill bacteria 
will very often kill the cells in and around 
which the bacteria are growing and giving 
off their toxins. There does not seem to be 


any question about the fact that many of 


the present day antiseptic agents definitely 
injure tissues. Personally I have noticed, 
since the advent of mercurochrome, that 
fresh lacerated wounds, potentially in- 
fected, heal by first intention more often 
by using this agent than when the time- 
honored tincture of iodine is used. Many 
of these agents tend to coagulate blood or 
lymph or protoplasm, forming an impene- 
trable membrane over the deeper tissues. 
Some are rendered practically inert by 
precipitation by the salt in blood and 
lymph. 

Many of these objections have been met 
by a newly discovered agent, S. T. 37, 
introduced by Dr. Leonard. It is claimed 
that this agent has the special virtue of 
having a very high phenol coefficient, 
being non-injurious to tissue, and having a 
special faculty of penetrating deeply 
into tissue because of its low surface 
tension. I wonder just how deeply it will 
penetrate. It requires quite a play of the 
imagination to think of a_ substance 
finding its way through cell after cell or 
between cells, reaching the depths of 
tissue where the most serious part of 


the infectious processes is taking place. Any 
infection which is near the surface or on 
the surface is rather easily reached and 
combated. It is the deep-seated ones 
that give us most concern. Here the 
organisms are many, many cells away from 
our antiseptic agent, often separated by 
an area of infiltration, edema and conges- 
tion which add to the difficulty of reaching 
them. 

Remembering the principles of physi- 
ology and physics with reference to 
tissue fluids, blood, and lymph as demon- 
strated by osmosis, diffusion and dialysis, 
thought was directed toward these prin- 
ciples in an effort to find an agent which 
would help rid tissue of infected material. 
For a hasty review of these principles 
allow me to illustrate the physical laws of 
osmosis, diffusion and dialysis which play 
such an important part in the methods of 
combating infection to be discussed. 

If a solution of salt, and water in which 
there is no salt, are separated by a mem- 
brane which is permeable to the molecules 
of salt and water, water molecules will 
flow through the interspaces of the mem- 
brane to the salt solution, thereby raising 
the level of the latter. This response to 
the difference in concentration of fluids sepa- 
rated by a membrane is osmosis, and the 
pressure exerted against the membrane 
is osmotic pressure. Now if white of egg 
and salt be in the solution placed on one 
side of a membrane, and plain water in the 
other, there will be a passage of salt 
molecules over to the water, but none of 
the egg. This process in which salts which 
are diffusible separate themselves from 
substances which cannot accompany them 
through a membrane is dialysis. Diffusion 
on the other hand is simply a mixing of 
molecules of two solutions or gases when 
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brought into contact, L.e., the spreading or 
scattering of molecules through agreeable 


media. 
When two solutions of saline of different 


strength are separated by a membrane, 
there will be a flow of water molecules 
from the weaker to the stronger solution 
until there is an equality of osmotic 
pressure on the two sides of the membrane, 
or as much salt on one side as the other. 
In nature these same laws are at work, the 
protoplasm of the cells representing the 
solutions and the cell walls representing 
the membranes. There are continuous 
differences of concentration in body fluids 
in different localities and under different 
circumstances, in carrying out nature’s 
processes of metabolism. If one cell has a 
higher concentration than its neighbor 
there is a tendency for the weaker to give 
up some of its fluid to the stronger in an 
attempt to equalize the two. 

It is unquestionably true that physico- 
chemical processes occurring in the proto- 
plasm of the cell change the permeability 
at different times and under different 
conditions. It is equally true that these 
processes already described are only true 
for crystalline substances which are soluble 
in water, and do not hold true for colloids 
which are only slightly diffusible, if at all. 
Hemoglobin is an exception to this; 
it is crystalline and diffusible. 

Suppose we surround living cells with 
a hypertonic solution of salt in situ, what 
will happen? There will be a flow of tissue 
fluid, serum and lymph, from the cells 
nearest the solution into it, in an attempt 
to reduce its strength to that of the cells 
themselves. The cells farther away from 
the solution will feel the effect of this 
change in Osmotic pressure, and there 
will be an effort to stabilize the osmotic 
pressure of the tissues for a considerable 
distance away, the result being a passing 
ol toxin-laden lymph and_ intercellular 
fluid into the solution. This process results 
in a milking of the tissues of their septic 
content, at the same time relieving conges- 
tion, reestablishing flow of blood through 
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the tissues, aiding in phagocytosis and 
stimulating repair. 

All of these surmises presuppose, of 
course, free incision and drainage, a thing 
most important in treating any form of 
sepsis. One cannot hope to get drainage 
without it, and it is specially important in 
this form of treatment. The gross pus, 
fibrin, and dead and sloughing tissue will 
be softened and drawn into the saline 
solution first by the process of diffusion. 
Then will follow a milking of the inter- 
cellular spaces where the active inflamma- 
tory process is going on. Pus bacteria, 
toxic lymph and serum will all pass out 
into the solution. 

As said before, it is not necessary to 
kill the bacteria if they can be gotton out 
of the tissues. 

The hypertonic solution of sodium chlo- 
ride or magnesium sulphate should not be 
too strong. It is an open question which 
is better. For practical purposes, about 114 
or 2 teaspoonfuls to the pint of hot water 
is sufficient. If the solution be too strong 
it may conceivably, and I believe it does, 
damage cells, by the excessive differences 
in Osmotic pressure. 

As for the practical application of this 
principle of treating sepsis in tissue, the 
following facts have been found important: 
First, as to the types of infections that 
lend themselves best to this treatment, 
we have found acute streptococcic in- 
fections, as lymphangitis, or cellulitis, 
specially benefited by the treatment. If 
it be an extremity where soaking is practi- 
cal, the whole foot is immersed in the hot 
saline. If it be on a part of the body where 
this is impossible, hot wet saline compresses 
are used. 

Deep-seated infections where drainage 
has been established seem to respond 
nicely to this treatment. Many times in 
these infections instead of using rubber 
tubes or tissue for drainage we have used 
vaseline or dry gauze for drainage, hoping 
to get the benefit of capillary attraction in 
aiding drainage toward the surface, re- 
membering nature’s lead of trying to throw 
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off foreign bodies from tissues by reversal 
of lymph and producing watery suppurat- 
ing discharge. 

In closed or semiclosed cavities this 
principle of treatment works admirably. 
Some of you are familiar with the newer 
closed methods of treating empyema. 
By using normal or hypertonic salt solu- 
tion empyema cavities by these methods 
are rapidly cleansed of pus, fibrin, and 
rendered sterile in a few days. 

I am sure most of us have used hot 
saline solution for irrigations and gargles. 
The principle applies here certainly. Not 
only by osmosis, but by stimulation of 
mucous glands about the nose and throat 
by the hypertonic solution, is drainage and 
relief of congestion obtained. 

More recently I have used the idea in 
irrigating bladders and posterior urethras 
for prostatic inflammation or abscess 
formation with amazing results. 

We have formed the habit of using 
stronger solutions for treatment of un- 
opened, deep-seated infections, as in ade- 
nitis, synovitis, tenosynovitis, or even 
arthritis, with good results. [ do not mean to 
convey the idea that there will be drainage 
through unopened skin in these cases, 
but the result does seem to be more 
effective by using saline soaks than by 
simply using hot water. It does seem to 
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hasten pus localization in case the infection 
is going to lead to this, or absorption of 
inflammatory products in case the infection 
is not going to localize, but disappear. 

The time element also seems important. 
The soaking or application of compresses 
should be kept up for at least one-half 
to one hour, and repeated twice or three 
times a day. 

To summarize: There has always been 
a vain search for an agent which would 
be an ideal germicide in treating infections. 
Many useful ones have been found but 
all have their objectionable points. Re- 
membering nature’s laws of osmosis, dial- 
ysis and diffusion, and how important a 


part inorganic salts play in the life of 


cells in regulating the osmotic pressure 
of the cell fluid and intercellular fluid, 
it seems logical to conclude that using 
hypertonic salt solution as a soak, irriga- 
tion, or compress for infected tissue will 
result in a reversal of flow of tissue fluids 
into the solution, thereby ridding the 
tissue of bacteria and their liberated 
toxins, as well as relieving congestion 
and aiding healing. This has been found 
true clinically. 

This method is not offered as a panacea 
for all infectious processes, but seems to 


offer many advantages over the use of 


antiseptics. 
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SHOULDER PAIN* 


MATHER CLEVELAND, M.D. 


NEW YORK 


the various lesions responsible for 

shoulder pain, some conception of the 
anatomy and physiology of the shoulder 
joint is essential. 

| propose to review some of its anatomic 
features, using specimens recently pre- 
pared in the department of anatomy at 
Columbia University. 

The shoulder joint is an enarthrodial 
diarthrosis, or ball-and-socket joint, with 
motion in three planes at right angles to 
each other. The articulating surfaces are 
the rounded head of the humerus and the 
shallow pyriform glenoid fossa of the 
scapula. At first sight one can readily 
appreciate the fact that the glenoid fossa 
does not accommodate or embrace the 
humeral head and the joint ts therefore 
not a stable one by its conformation. 
The capsule is a loose structure attached 
around the circumference of the glenoid 
and the anatomical neck of the humerus. 
In a macerated preparation there is con- 
siderable play between articular surfaces 
owing to the length of the capsule. The 
ligaments of any joint are merely thick- 
enings or reenforcements of the capsule 
in response to stress and strain. The 
capsule of the shoulder joint is reenforced 
in front by the three gleno-humeral liga- 
ments because the greatest strain is placed 
upon the capsule by hyperextension of the 
arm. The capsule is further strengthened 
by the coracohumeral ligament which ex- 
tends from the base of the coracoid process 

the scapula to the greater tuberosity 
of the humerus. 

he two projecting bony processes of the 

cape, the coracoid and acromion, con- 

cted by the coracoacromial ligament 
— e€ as an extra socket for the head of 
we humerus. They tend to protect the 
t from minor injuries and in a measure 


|; order to reach an understanding of 


keep the deltoid muscle off the capsule. 
(See Figs. 1~4.) 


MUSCLES 


The joint is surrounded by powerful 
muscles whose balanced tone keeps the 
articular surfaces in contact. One has 
only to observe a shoulder joint affected 
by poliomyelitis, with the humeral head 
falling well below the acromion process, 
to appreciate this action of the musculature 
in stabilizing the joint. Of the muscles 
acting on the shoulder joint we recognize 
six groups by their action; there is, of 
course, some overlapping of function in 
muscles: 

. Abductors: deltoid and supraspinatus. 

2. Adductors: pectoralis major, teres 
major, latissimus dorsi, etc. 

3. Medical rotators: subscapularis, ete. 

4. Lateral rotators: infraspinatus and 
teres minor. 

Flexors or protractors: pectoralis ma- 
jor, biceps, coracobrachialis, serratus ante- 
rior, etc. 

Extensors or retractors: 
dorsi, teres minor and infraspinatus. 

It is, however, a great mistake to award 
to one muscle a single isolated action. 
The cortex thinks in terms of an action, 
not in terms of this or that muscle or group 
of muscles, and, the action being deter- 
mined, a group of muscles is summoned 
for its fulfilment. 

The relation of the long head of the 
biceps to the shoulder joint should be 
noted. It passes as a rounded tendon 
through the intertubercular groove be- 
neath the transverse humeral ligament 
across the joint to insert into the supragle- 
noid tubercle. It is invested with synovial 
membrane. From its situation it acts to 
prevent the humeral head from _ being 
displaced either upward or downward. 


latissimus 


m the clinic of the New York Orthopaedic Dispensary and Hospital. Read before the Clinical Congress of 
the Connecticut State Medical Society, Sept. 1928. 
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Injury to this tendon is_ occasionally 
the cause of a disability in a_ baseball 


pitcher. 


until the full range of shoulder joint is 
accomplished. 
Adduction with the arm hanging at the 


Fic. 1. Shallow pyriform glenoid fossa of scapula with 
tendon of long head of biceps attached to supra- 
glenoid tubercle above and long head of triceps 
attached below. Deltoid attached to acromion and 
clavicle is reflected, showing supraspinatus muscle 
directly over glenoid fossa. 


MOTION AT THE SHOULDER JOINT 


The shoulder joint is extremely depend- 
ent on other joints for its motion. The 


Capsula articularis 


M. biceps (caput longum 


Fic. 2. Small shallow glenoid fossa in relation to rather 
large rounded humeral head. Tendon of long head 
of biceps is shown in relation to glenoid and humeral 
head. (From Spalteholtz.) 


scapula takes part in almost all its motions, 
sharing in it from the start and not waiting 


Fic. 3. Capsule of shoulder joint from front. Its attach- 
ment to circumference of glenoid and to anatomical 
neck of humerus may be seen. Extra socket formed 
by coracoid and acromion processes of scapula 
connected by coracoacromial ligament is shown. 
Coracoclavicular ligament with its conoid and 
trapezoid elements is also clearly seen. 


side is not free apart from the presence of 
the body. 


Abduction is possible to go° before the 


Fic. 4. Window cut in capsule of shoulder joint from 
behind, with part of humeral head resected to show 
front of capsule with three glenohumeral thickenings. 
Long tendon of biceps is clearly shown. 

capsule interferes. Forward and backward 

motions are checked by the acromion 

process. Rotation with the arm abducted 
is about go°. 
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CONTRAST OF SHOULDER AND HIP JOINTS 


While the motion of the shoulder joint 
itself is not extensive, the arm enjoys an 
extremely wide range of motion, which 
leads to a brief contrast of the pectoral 
and pelvic girdles. We find in the hip 
joint the femoral head deeply socketed in 
the acetabulum formed by the three bones 
which comprise the pelvic girdle, the ilium, 
ischium and pubis. There is an actual 
negative pressure which resists an attempt 
to dislocate the joint and it is morphologi- 
cally stable. The pelvic girdle is solidly 
joined to the trunk by the large stable 
sacroiliac joint, which in most instances 
has little, if any, mobility. The posterior 
or inferior extremity is therefore ideally 
designed for stability in weight-bearing. 
The range of motion possible in the hip 
joint is increased considerably by the 
long neck of the femur which props the 
inferior extremity away from the side of the 
body. 

In contrast to this tremendous stability 
in the hip joint and pelvic girdle, we see 
the shoulder or pectoral girdle attached 
to the trunk mainly by muscles, its 
only articulation being the sternoclavicular 
joint. The clavicle, acting as a prop to 
hold the extremity away from the side of 
the body, increases the range of motion 
possible in the shoulder joint and scapula. 
his mechanism is quite ideal to serve the 
tactile and prehensile fingers with a wide 
range of motion. In a word, the contrast 
may be summed up as stability versus 
mobility. 


NERVE SUPPLY 


[he shoulder joint receives its nerve 
supply through the suprascapular, axillary 
ind subscapular nerves, mainly from the 
and sixth cervical roots. _ 


BURSAE 


_A bursa is primarily a shock absorber 
situated between a bony point and the 
‘in or between a bone and a muscle or 
tendon. There are a varying number of 
irsae adjacent to the shoulder joint. 
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There may be one beneath any or all of 
the muscles inserting into the tuberosities. 
Of the more constant bursae we find: 


Fic. 5. M. McG. No. 89840. 1926. Dislocation of right 
humerus, of six weeks’ duration, in woman aged 
seventy. Severe pain and inability to abduct arm. 
Head of humerus is seen below and in front of glenoid 
fossa. 


1. The subacromial or subdeltoid is 
the largest, situated between the capsule 
and the coracoacromial ligament and 
acromion process, extending beneath the 
deltoid muscle. 

2. The subcoracoid bursa lies between 
the coracoid process and the beginning of 
the coracohumeral ligament and capsule. 

3. The subscapular bursa lies between 
the tendon of insertion of the subscapularis 
muscle and the capsule. 

To summarize briefly the anatomical 
setting of the shoulder joint, we may note 
that it is a shallow ball and socket joint 
with a loose capsule, unstable in itself, 
depending for support on the surrounding 
musculature. Its apparent wide range of 
motion is largely due to the movement of 
the scapula and rest of the shoulder girdle. 


PAIN FROM EXTRA-SHOULDER LESIONS 


In dealing with shoulder pain we find a 
very considerable number of extra-shoulder 
lesions which are responsible for pain in the 
shoulder joint. The literature abounds 
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with instances of these. The phrenic 
nerve arises from the third, fourth and 
fifth cervical nerves and pursues a long 
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ing himself, for over a year, considered in 
turn neuritis, myositis, bursitis, arthritis, 
etc., which proved to be intradural tumor 


B 


Fic. 6. Scapula in which a new shoulder joint has been made by unreduced dislocation of head of humerus. 
a. New glenoid fossa beneath overhanging coracoid process and to lateral side of subscapular fossa. 
B. Small atrophic original glenoid fossa below acromion process with large hypertrophied coracoid process 


in front of it. 


Note marked evidence of hypertrophic bone change. 


course through upper thoracic aperture 
between the pleura and pericardium to 
spread out over the diaphragm. When we 
recall that the nerve supply of the shoulder 
joint is from the fifth and sixth cervical 
nerves we see the intimate connection 
between these nerve paths. Cardiovascular 
lesions, pleural and pulmonary and medias- 
tinal lesions and intra-abdominal lesions 
are frequently the cause of shoulder pain. 
Much has been written of this symptom 
in gastric and duodenal ulcers, gall bladder 
disease and even in ruptured ectopic 
pregnancy. 

Conditions of a neurological nature, 
involving the fifth and sixth nerve roots 
directly, are also described. Cervical Pott’s 
disease, arthritis of the cervical spine and 
cervical ribs may cause the phenomenon 
of shoulder pain. One of my colleagues, a 
neurologist, recently told me of a case of 
severe shoulder-joint pain which had been 
treated by a number of physicians, includ- 


involving the fifth and sixth cervical roots. 
Surgical removal was followed by subsi- 
dence of symptoms. 


PAIN FROM LESIONS WITHIN THE JOINT 


Pain due to lesions within the shoulder 
joint or adjacent to it affords opportunit\ 
for a number of observations. I was im- 
pressed with two recent papers on this 
subject by King and Holmes.! In a series of 
450 painful shoulders studied by them, 
the roentgenograms were negative In 300. 
Of the remaining 150, nearly two-thirds 
were fractures or dislocations, with infec- 
tions of various types supplying the other 
third. I should like to emphasize one 
point which they made, namely, that a 
negative roentgenogram is of little value 

1 King, J. M., Jr., and Holmes, G. W. Diagnosis «and 


treatment of 450 painful shoulders. J. A. M. A., 59: 


1915, 1927. 
Review of 450 roentgenograms of the shoulder. 
Am. J. Roentgenol., e Rad. Therap., 17: 214, 1927- 


pr... 
| 
ae 
\ 
) 


New Series Vor. VIII, No. 4 


in attempting to rule out arthritis or 
bursitis because the lesion is frequently 
entirely in the soft parts. 


Fic. 7. M. H. No. 51944. Fracture of greater tuberosity 
and anatomical neck of humerus in woman aged 
thirty-one years. Very painful swollen shoulder, 
almost complete range of motion after three weeks 
and painless in two months. Massage and active 
motion only treatment. 


TRAUMA AS A CAUSE OF PAIN 


Dislocation. Of all large joints the 
shoulder is perhaps more frequently dis- 
located than any other. As we have noted, 
the shoulder relies for support on muscle 
tone. The accident happens so rapidly 
that the muscles are taken off their guard 
and this support is lacking. Most of these 
dislocations occur with the arm abducted 
ind extended, and the tear in the capsule 
occurs at its lower part with the humeral 
head precipitated downward, inward and 
lorward beneath the coracoid process 
rig. 5). Occasionally these are never 
reduced and the humeral head remains 
dislocated, with a stiff and painful, limited 
irc of motion for the extremity (Fig. 6). 
With a simple dislocation properly reduced, 
the rent in the capsule tends to repair, 
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and pain and disability in time disappear. 
Recurrent or habitual dislocations of the 
shoulder, where the capsule repairs imper- 


Fic. 8. P. C. No. 90517. Fracture at surgical neck and 
epiphyseal line of right humerus in boy of seven 
years. 


fectly, form a problem of grave importance. 
The multiplicity of operative procedures 
recommended for this painful disability 
bears eloquent testimony to the serious 
nature of the task. 

Fractures of the anatomical neck and of 
the greater tuberosity are of frequent 
occurrence and occasionally are coincident 
with dislocation (Figs. 7-9). It is unwise 
to attempt to reduce a dislocation without 
having a roentgenogram of the shoulder 
if this is possible to obtain. 

While on the subject of fractures, one 
frequently sees a stiff and painful shoulder 
following prolonged immobilization or dis- 
use of the shoulder joint following a 
nicely reduced Colles’ fracture. Any patient 
beyond middle age with a fracture of the 
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upper extremity should exercise the shoul- 
der joint as often as possible. If the 
joint has to be immobilized, full abduc- 


x years with fracture 


Fic. 9. A. Q. No. 88301. Boy of si 
through bone cyst of upper third of shaft of humerus. 
Severe pain in shoulder and just below it. Solid 
union in five weeks. A type of fracture occasionally 


seen. 


tion should be considered the position of 
choice. 

Bursitis is middle ground between 
trauma and infection. Any of the adjacent 
bursae may become inflamed but the one 
most often involved is the subdeltoid or 
subacromial bursa. 

Subdeltoid bursitis seems to fall into 
two types. In the first type an initial 
trauma: a small tear in the tendon of the 
supraspinatus muscle sets up an inflam- 
mation. In the other type infection per se 
seems to play the important réle. A chilling 
of the shoulder such as might follow an 
automobile ride is followed by the char- 
acteristic symptoms, pain on abduction of 
the arm and tenderness over the bursa. 
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The tender spot disappears when the arm 
is abducted fully and the bursa rolls 
beneath the acromion process. On lowering 
the arm as it passes go° there is a painful 
catch as the bursa rolls out again. During 
the acute stage these patients are most 
comfortable with the arm abducted. In 
most acutely painful shoulders, the posi- 
tion of abduction gives tremendous relief 
and abduction together with traction 
is frequently advisable. In the chronic 
stage at times calcifications form within 
the bursa and their operative removal 
has been recommended. In our hands the 
benefit from this procedure has been 
insufficient to warrant its use. These calci- 
fications tend to disappear with the subsi- 
dence of symptoms. (See Figs. 10-13.) Our 
treatment is conservative, with attention 
paid to the various foci of infection which 
may be at fault. 

Neuritis. A true neuritis affecting the 
shoulder joint would involve the fifth and 
sixth cervical nerves through the supra- 
scapular and axillary nerves principally. 
This is occasionally seen following trauma 
such as cutting, tearing or gunshot wounds, 
fractures or dislocations. Pressure from 
a cervical rib or a crutch may be a factor 
to be reckoned with. 

Myositis. A traumatic myositis such as 
follows a tear of the deltoid muscle is 
an extremely painful disability. 


INFECTIONS 


Tuberculosis. Of the specific chronic 
infections of the shoulder joint tuberculosis 
occasionally occurs, but the incidence is 
small. The weight-bearing joints are in- 
vaded by the tubercle bacillus about nine 
times as frequently as are the non-weight- 
bearing joints. The presence of tuberculosis 
is manifested by pain, spasm, atrophy, 
proceeding to actual destruction of the 
joint. (See Fig. 14.) The local manifestation 
is almost invariably evidence that the 
patient has tuberculosis in active or latent 
form elsewhere. The treatment is primar ly 
rest, and the most effective means of secur- 
ing rest in the joint is by operative fusion. 
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Osteomvelitis. 


myelitis of the upper extremity of the 


Fic. 10. September 2, 1928. Patient came to hospital 


complaining of steady severe pain in left shoulder 
for two or three days and occasional pain for one 
month previous. X-ray shows two calcifications 
within subdeltoid bursa. 


Fic. 12. October 1, 1928. Very little pain in shoulder. 
Large calcification has wholly disappeared and 
naller only persists as minute spot. 
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Among the acute sup- 
purative infections of this region is osteo- 
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lized at 70° to 80° of abduction, 45° of 
medial rotation and of flexion, as this is 
the most useful position. 


? 


Fic. 11. September 14, 1928. Symptoms unchanged, 
calcifications increased in size and decreased in 
density. 


Fic. 13. October 19, 1928. Shoulder now symptomless. 
Large calcification gone, small one still present. 


Fics. 10 13. F. F., male aged thirty-two. Series showing rapid disappearance of calcifications within subdeltoid 
ursa In a month and a half, while massage and rest in a sling was only therapeutic measure employed. 


humerus. If this is not promptly drained 
it will extend into the shoulder joint and 


destroy it (Fig. 15). If the shoulder joint 


s been destroyed and bony ankylosis 
anticipated the arm should be immobi- 


Arthritis. One approaches the subject 
of arthritis with a feeling of deep humility 
when we pause to realize how little we 
physicians are able to help the arthritic. 
A large percentage of those patients who 


. 
4 
4 
Ne 
° 
hex 
4 
4 J 
na 


790 American Journal of Surgery 


Fic. 14. R. S. No. 40603. 1927. Tuberculosis of right 
shoulder joint in ten-year-old boy; severe pain, 
atrophy and muscle spasm. Destruction of humeral 
head is to be noted. 


saries are crowded with this army of 


arthritics, a few are helped here and there 
but the bulk of them pass from clinic 
to clinic seeking the relief which they 
seldom find. 

The patient complains of a_ painful 
shoulder. On examination there is crepti- 
tation within the joint, a little spasm on 
motion, and some atrophy. The roentgeno- 
gram may show a few spurs, or may be 
quite negative. The acromioclavicular joint 
is often the first in the shoulder girdle to 
show these changes. This is the arthritis 
of middle age, the so-called degenerative 
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come to us complaining of pain in- the 
shoulder joint will be suffering from arth- 
ritis of one form or another. Our dispen- 
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type. Elimination of the foci of infection 
seems to have little or no effect. The pro- 
liferative type of arthritis, with marked 


Fic. 15. J. McC. No. 93247. 1926. Result of suppu- 
rative arthritis of shoulder joint in boy of thirteen 
years. Disease was acute ten years previously. 
X-ray shows irregular reparative changes consistent 
with residual sepsis. 


atrophy, pain and often pretty complete 
disability in the shoulder joint, one sees 
less frequently. In this type the foci of 
infection are of very great importance and 
must be carefully studied. 

In closing this discussion I frankly 
admit that I have made no attempt 
to present an exhaustive treatise on shoul- 
der-joint pain. I have omitted doubtless 
many important causes of this symptom 
and perhaps stressed some unimportant 
facts. As physicians we must not lose 
sight of the individual with the pain, 
in our effort to analyse this symptom. 
The shoulder joint is a beautiful mech- 
anism, admirably adapted for its intended 
purpose, but it is not isolated and its 
pains and aches are not isolated problems 
but are intimately bound up with the 
welfare of the patient who consults us. 
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SIMPLIFIED METHOD OF 


TRACTION FOR FINGER FRACTURES* 


WILTON H. RosInson, M.D. 


PITTSBURGH, PA. 


HERE are so many devices for 
finger traction that it is difficult to 
keep an adequate assortment avail- 


Fic. 1. Blank splint. 


able among the supplies of the surgeon. 
The routine use of a wire splint imbedded 
in a plaster-of-Paris splint in the palm 
simplifies the problem very much. It en- 
tails a minimum of advance preparation 
and almost no expense. The method is 
not a new one but the particular device 
described here offers some refinement of 
detail which makes for efficiency of the 
traction force and comfort of the patient. 
It is applicable to recent fractures or to 
those requiring open reduction. 


ringer traction is indicated in fractures 


of the shafts of the fingers in those cases 
in which the palmar splint does not hold 
the fragments in good position. It is 


Fic. 2. Palmar aspect of splint imbedded in plaster 
hand piece. Positions of wires shown by black lines. 
Note curvature to conform to natural contour of 
finger. 


always indicated in Bennett’s fracture 
of the thumb. This is a fracture at the 
proximal end of the shaft; the distal 
fragment is pulled toward the trapezium, 
displacing the small proximal fragment 
anteriorly. It is imperative that traction 
be applied early to overcome the spasticity 
of the bundle of muscles surrounding the 
fracture. 

One may obtain in the larger hardware 
stores copper-plated steel rods, !, inch 


* Submitted for publication August 14, 1929. 
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in diameter in 4 foot lengths. This is 
known to the trade as Bessemer steel 
rod. If this is not available ordinary iron 


Fic. 3. Wire splint as used for thumb. Position of wire 
in plaster hand piece shown by black lines. Note 
angulations of upper wire to conform to palm. 


wire may be used. Copper is not so good 
on account of its malleability. It is well 
to prepare in advance a number of blanks 
processed as follows: Cut the rods in 15 
inch lengths, place each length at its 
middle in the jaws of a small monkey 
wrench (jaws of which should be about 
34 inch wide) and bend the two extremities 
sharply downward so that they lie along 
the handle of the wrench. Thus is formed 
a sharp angled u about 7, inch wide and 
about 7 inches long; this can be easily 
adjusted to fit any adult finger. These 
blanks should be kept with the fracture 
supplies for use as occasion arises. 

The method of application of this type 
splint may be made very simple, but there 
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are several details that should be meticu- 
lously observed: 

1. Apply the splint early before the 
initial clot commences to organize. 

2. Attach the longitudinal adhesive strip 
(which holds a double traction cord) to 
the anterior and posterior surface of the 
thumb or finger so as not to make pressure 
on the edges of the nail, also prevent 
adhesion of the plaster to the nail by 
a little powder or gauze. 

3. In making the plaster hand piece 
fold the plaster bandage over and over 
to make a plaster splint the width of 
the palm and twice as long and do not 
put padding on the upper surface. 

4. Lay the plaster splint on the palm 
and wrist and place ends of splint thereon 
(after bending to conform to shape of 
palm) so that the side bars are lying along 
the side of the finger or thumb and extend- 
ing about an inch beyond. 

5. Fold over the piece from the wrist 
and press it tightly to the palmar section, 
thus embedding the ends of the wire. 

6. Attach a piece of adhesive plaster 
between the bars of the splint to support 
the thumb or finger on its anterior surface. 

7. Bandage hand splint snugly to hand 
and allow to set. 

8. Make strong traction on cord and 
tie over end of splint and secure with small 
piece of adhesive. 

Finish the dressing with a finger bandage 
which starts by turns about the wrist. 
The use of rubber bands is not to be 
recommended as the amount of force is 
indefinite. Also, the use of the Spanish 
windlass device on the cord from the finger 
to the end of the splint is not advised 
because of the possibility of producing 
rotation of the distal fragment. In a case 
of multiple fractures additional wire blanks 
may be incorporated in the plaster hand 
piece. 
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CLINICAL AND PATHOLOGICAL ASPECTS OF 
APPENDICITIS* 


BERNARD PorTIS, M.D., PH.D., F.A.C.S. 


CHICAGO 


HE appendix is the organ most 
frequently involved of pathological 
conditions of the intra-abdominal 
organs. The substance of this paper repre- 
sents the author’s work at the Michael 
Reese Hospital Pathological Laboratory, 
his surgical service and association with 
Drs. Milton M. and Sidney A. Portis in 
their private practice. The operated cases 
were from the author’s private practice 
and .the surgical wards of the Michael 
Reese Hospital. 
There are certain anatomical facts which 
I will first consider before delving into 
this problem. The appendix with the 
cecum undergoes rotation within the abdo- 
men during embryonic development. Early 
in fetal life the ascending colon is found 
in the lower left quadrant and gradually 
takes an upward course toward the splenic 
flexure and then across the upper abdomen 
and down the right lateral side until the 
cecum reaches the right lower quadrant. 
Here there is a fusion of the peritoneal 
folds forming a more or less marked 
mesentery for the cecum. This rotation 
may assume great importance in locating 
the appendix when it is not in its normal 
position. Many surgeons have found ap- 
pendices in the region of the gall bladder, 
and in 2 of my cases, the appendix was 
found under the midportion of the trans- 
verse colon in the upper abdomen. The 
appendix receives its blood supply from 
the appendicular branch of the ileocolic 
artery and being an end vessel has very 
little collateral circulation. During acute 
inflammations there is an acute edema 
and swelling of the entire organ. This 
produces a marked ischemia of the tissues 
because the inelastic serosal covering 
does not permit of expansion. These are 
several of the factors lowering the vitality 


of the appendix when once inflamed, and 
hence increasing the rapidity of the de- 
structive changes. The appendix has a 
very large amount of lymphoid structures 
in its submucosa, and has been frequently 
called the “‘abdominal tonsil.” This latter 
fact may explain the frequency of acute 
appendicitis during any acute infectious 
diseases, and more especially those with 
involvement of the lymphatic structures 
elsewhere in the body. 
The following are the clinical and patho- 
logical divisions of appendicitis: 
1. Acute appendicitis: 
a. Acute catarrhal 
b. Suppurative 
c. Gangrenous 
d. Perforative. 
2. Complications and sequelae of acute 
appendicitis: 
a. Resolution 
b. Abscess 
c. Local or generalized peritonitis 
d. Subphrenic abscess 
e. Pyelothrombopheblitis 
3. Subacute appendicitis 
4. Chronic appendicitis. 
The pathogenesis of acute appendicitis 
is well known, yet there are several features 
which I wish to emphasize. Most of the 


appendices become infected through 
the blood stream from a more or less 


distant focus, although many cases may 
have local origin from small ulcers of the 
appendix, especially associated with fecal- 
iths. The earliest stage, acute catarrhal 
appendicitis, frequently is associated with 
a moderate or large amount of serous fluid 
in the peritoneal cavity which readily 
escapes on opening the abdomen. The 
appendix is usually injected and feels 
swollen and stiffened. One may sometimes 
find a fibrinous deposit on its surface. 


* Submitted for publication June 6, 1929. 
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Fic. 1. 
lining appendix by  serofibrinous exudate. 
changes in acute catarrhal appendicitis. 


Section demonstrating raising of epithelium 


First 


During the earliest stages the most impor- 
tant changes occur in the lymph follicles 
which become very hyperplastic and en- 
larged. The lining epithelium is raised 
by a small amount of fluid which contains 
fibrin and a few leucocytes. The small 
vessels in the immediate region are dilated 
and contain an increased number of leu- 
cocytes. The exudate may per- 
meate the epithelial lining and enter the 
lumen of the appendix or may infiltrate 
the deeper structures of the wall. Small 
ulcers frequently appear in the mucosa 
allowing a free exit of the exudate into 
the lumen. A little later in the progressive 
cases, the suppurative element becomes 
very prominent and there then results a 
diffuse involvement of the entire thickness 
of the organ and if the cecal opening is 
closed by a fecalith or stricture, the appen- 
dix becomes very swollen and develops 
into an empyema of the appendix. Coinci- 
dent with this swelling and edema of the 
organ the blood supply is interfered with, 
as indicated already, so that more or less 


Appendicitis 


The microscopic picture however is very 
definite, yet many hospital laboratories 
frequently overlook the early changes. 


ensuing gangrene or perforation. 


There are several possible outcomes of 


Fic. 2. Second stage, illustrating breaking through of 
epithelial structures and permitting exudate to enter 
lumen of appendix. 


the inflammation. Resolution of the condi- 
tion is the most favorable and unfortu- 
nately does not occur in the majority of 
cases. If it does take place very little 
may remain except fibrosis and sometimes 
partial obliteration of the lumen. However, 
most of the cases, when the pathology has 
reached the suppurative stage, rarely 
subside but produce either a localized 
abscess or peritonitis. Subphrenic abscess 
and pyelothrombophlebitis are quite rare 
but should be kept in mindas late sequelae. 

Chronic appendicitis is usually not an 
inflammatory condition of the appendix as 
the name indicates, but rather the results 
of previous acute attacks. The pathologi- 
cal changes which cause the symptom- 
atology might be better described 
by the surgeon than from studies on the 
amputated appendices. The usual opera- 
tive findings are thickening of the wall, 
more or less kinking due to adhesions, 
elongation and the presence of fecaliths. 
Very careful studies of these cases before 
and after operation has conclusively shown 


ARRIL, 1930 


extensive infarction takes place with the 
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that the symptoms are usually due to 
appendiceal colic rather than appendicitis. 
At the operating table it is quite simple to 
realize the clinical possibilities, but the 
microscopical studies show few changes in 
the wall. 

The clinical studies on acute appendicitis 
are based on 135 cases operated upon by 
the author from his private service and 
the ward service from Michael Reese 
Hospital. Many were neglected cases, 
seen late after the onset, and frequently 
had been subjected to drastic purging. 
In spite of this there were only 4 deaths 
from overwhelming peritoneal infections. 
The age factor is of great importance 
in considering the symptomatology. 
The pediatricians have separated their 
cases as those occurring under five and 
after five. I should like to add to these 
two divisions a third, as those occurring 
after fifteen. Appendicitis occurring under 
five may be very difficult to recognize as 
the picture is frequently very bizarre and 
almost indistinguishable from many of 
the acute infectious diseases. The high 
mortality in the very young is due partly 
to the late stages in which the children are 
seen and secondarily to the rapidity of 
the infectious process. The omentum is 
poorly developed in the young, and hence 
may be an additional factor in the absence 
of walling off of an inflamed appendix. 
However, there are many symptoms which 
are quite common to appendicitis and when 
these appear in children the diagnosis of 
acute appendicitis must be kept in mind 
until it is ruled out. 

he onset of acute appendicitis is rarely 
stormy and when such does occur in an acute 
surgical condition in the abdomen, the diag- 
nosis of appendiceal involvement should be 
made with a great deal of caution. Ordina- 
Soi patient or the parents in the case of 
idren will give the fact that there was 
‘rst a period of several hours of abdominal 
‘iscomfort. Pain is of variable intensity. 
In -3 per cent of the cases pain was 
‘rst’ generalized and only after several 
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hours did it localize to the right lower 
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quadrant. The maximum pain may be 
elsewhere in the abdomen when the appen- 
dix is situated in an abnormal position. 


representation 


microscopic 


Fic. 3. Low power 
of a_ well-defined ulcer. Lymphatic follicles are 
hyperplastic. 


In the retrocecal form the patients com- 
plained of severe backache and when 
the underlying ureter was involved sec- 
ondarily, the symptoms simulated renal 
colic with red blood cells in the urine. 
I have seen 3 cases with frank hematuria. 

Gastrointestinal distress has never been 
absent in any case of acute appendicitis 
I have seen. This may manifest itself 
simply by anorexia or loss of appetite or 
be much more severe with nausea and 
vomiting. The recognition of this distress 
is of great importance in the diagnosis 
and may be elicited by careful inquiry into 
all the subjective sensations from the 
last period of normalcy before the present 
illness. Vomiting was present in 77 per 
cent of all the cases and then was chiefly 
gastric or biliary. 

The temperature was increased in the 
majority of cases within the first twenty- 
four hours. This series, however, includes 
4 cases which demand special consideration 
as 4 children experienced a rapid rise in 
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temperature of 104° F. in the first eight 
hours and had persistently low leucocyte 
count. The appendices in these 4 cases 
were In a gangrenous condition. 

The leucocyte count was increased in 
most of the cases with counts ranging 
between 15,000 and 20,000 and a definite 
polynucleosis. This feature is of importance 
but it should not be made decisive and 
operation should not be based solely on 
this finding. 

The urine was usually normal except 
when the appendix was retrocecal, in 
which case red blood cells were present. 

The physical findings were very impor- 
tant, especially that of localized tenderness 
in the right lower quadrant, and the degree 
depended somewhat on the nearness of 
the appendix to the anterior abdominal 
wall and was least marked with the 
retrocecal position. Exquisite rebound ten- 
derness, which may be elicited by suddenly 
letting up the compressing hand, was 
usually diagnostic of peritoneal inflam- 
mation or free peritoneal exudate. Muscular 
rigidity was the most variable of all the 
findings and this was especially so in the 
very early stages. Rectal examination 
was important in the posterior lying 
appendices as it was frequently palpated 
and very tender. 

I will not go into the differential diagno- 
sis of acute appendicitis as it would require 
the consideration of a very large number 
of intra-abdominal and other pathological 
conditions for this discussion. 

I will just mention treatment in passing 
to state that I believe in the dictum that 
once the diagnosis of acute appendicitis 
is made, operation should be performed 
without delay, and the appendix should 
be removed in all cases where it is humanly 
possible without subjecting the patient 
to too great a risk. 

The symptomatology of chronic appen- 
dicitis may be very indefinite and simulate 
any of the usual chronic diseases of the 
gastrointestinal tract and biliary system. 
There are, however, several symptom 
complexes caused by chronic appendicitis 
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which should arouse suspicion as to appen- 
diceal source of the complaints. Upper 
abdominal distress with or without pyloro- 
spasm may frequently be referred from 
the appendix. The underlying pathological 
changes in the appendix have alread, 
been discussed and as it was indicated 
the appendiceal colic is not dependent 
so much on mural changes, but is caused 
by adhesions and kinks about the appendix. 
The surgeon is frequently impressed with 
these findings and has noted complete 
relief after the removal of the appendix. 
I wish again to emphasize the apparent 
disparity between the pathological and 
clinical findings, and believe this may be 
explained on the abnormal physiology 
produced by the appendix’s inability to 
expel its contents into the cecum. The 
finding of localized tenderness over the 
appendix may help in the diagnosis. 
The x-ray examination will usually show an 
elongated, kinked and irregularly filled 
appendix. Further, tenderness will be 
over the organ itself as visualized, and often 
one may produce referred epigastric pain 
by pressure over the appendix. This x-ray 
examination should be carried out for 
several days so as to determine the empty- 
ing time of the appendix, as undue delay 
again speaks for disease. 

Chronic appendicitis ts not necessarily 
surgical, but one should caution the patient 
suffering from chronic appendicitis to 
avoid sojourning in places where compe- 
tent surgical attention is not available. 
The experience of my brothers in the 
medical treatment of this condition will 
be emphasized in the discussion. Just 
to mention, however, that correct dieting 
and medication to establish better gastro- 
intestinal function with the removal of 
foci of infection will prevent the majority 
of these patients from requiring surgical 
attention. 


CONCLUSIONS 


The appendix, because of its richness 
of lymphatic tissue and being a_ blind 
pouch-like structure, is very prone to 
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infection. The progressive nature of the 
disease is dependent upon its poor collateral 
circulation, and the vicious tendency of 
the organ when once inflamed to interfere 
seriously with its own circulation giving 
rise to local tissue destruction. 

The early microscopical findings of 
acute appendicitis are early confined to 
the space immediately under the lining 
epithelium. Here one finds at first only a 
fibrinous exudate which later may develop 
into a purulent condition. This latter may 
then either invade the wall or enter the 
lumen through small ulcers. If the appen- 
dix is not removed, perforation or gangrene 
with peritonitis or abscess formation fre- 
quently develops. 

The recognition of acute appendicitis 
depends upon the sequence of symptoms 
of abdominal pain later localizing in the 
right lower quadrant, gastrointestinal dis- 
tress, increased temperature, localized ten- 
derness over McBurney’s point and 
leucocytosis. 
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Chronic appendicitis as a clinical entity 
usually does not signify the presence 
of a chronic inflammatory process but 
symptoms due to adhesions and kinking 
of the appendix so as to interfere with 
the normal peristaltic action of the ap- 
pendix. The clinical picture may simulate 
any of the chronic inflammatory conditions 
of the gastrointestinal tract or biliary 
tract, and the condition is diagnosed 
chiefly by local tenderness and x-ray 
showing elongation, kinking and delay 
of the emptying time of the appendix. 

Acute appendicitis is a surgical condi- 
tion and the appendix should be removed 
in all cases, no matter at what stage it is 
seen, where it is humanly possible. 

Chronic appendicitis is not necessarily 
surgical except as a prophylatic for acute 
appendicitis attacks. It may be treated 
in the majority of cases by careful medical 
management directed toward establishing 
a normal function of the gastrointestinal 
tract. 


| 
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THE SURGICAL IMPORTANCE OF 


OCCASIONAL COMMUNICATIONS BETWEEN THE 
SYNOVIAL SACS OF KNEE AND PROXIMAL 
TIBIOFIBULAR JOINTS* 


Carnes WEEKS, M.D. 


NEW YORK 


UNNINGHAM’S Anatomy! states 

in describing the proximal tibio- 

fibular joint: “‘Occasionally there 
is an opening in the stratum fibrosum by 
which communication is established be- 
tween the articular cavity and the knee- 
joint, through the intermediation of the 
synovial prolongation subjacent to the 
tendon of the popliteus muscle (popliteal 
bursa).”’ 

This communication, though acknowl- 
edged by the anatomists, is liable to be 
forgotten by the average general surgeon 
and if remembered is considered of but 
little clinical importance. 

As long ago as 1839, before the days of 
antiseptic or aseptic surgery, It was recog- 
nized that exarticulation of the fibula was 
a dangerous procedure and was usually 
followed by infection of the knee joint. 
Gruber,” in 1845, describing communica- 
tions between these two joints, states that 
Baron Larrey’s method of amputation 
of the leg, with simultaneous extraction 
of the fibula, was condemned by sur- 
geons of that time. The reason for such 
condemnation was the almost unavoid- 
able complication of “inflammation of 
the knee joint.’”’ He also says that the 
operation of Seutin and Malgaigne for 
disarticulation of the fibula is open to the 
same criticism and that a_ successful 
operation (non-infection of the knee joint) 
is rare. He explains this unfortunate 
complication by the presence of the occa- 
sional communication (11 out of 80 dis- 
sected by him) between the proximal 


1Cunningham. A Textbook of Anatomy. Ed. 5, N 
Y., Wood, 1927. 

2? Gruber. Prager 
1: 96, 1845. 
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tibiofibular and knee joints. In 
cases in which there was no communication 
the close proximity of the two synovial 
sacs necessitates tearing of the popliteal! 
bursa in exarticulation of the head of the 
fibula. 

In these days of aseptic surgery this 
criticism Is not entirely valid, but that there 
is still danger of suppuration of the knee 
joint following resection of the fibula is 
emphasized by the reports of the two 
following cases: 


Case 1. E. B., white male, thirty-seven 
years old, admitted January 17, 1928 for treat- 
ment of painful amputation stump. Fifteen 
years before he was run over by a train, necessi- 
tating amputation through the upper third 
of the right leg. He had been using success- 
fully an artificial leg but for the past few weeks 
complained of painful stump. Physical exami- 

nation showed amputation of right leg 6 inches 
below the knee with stumps of tibia and 
fibula the same length, with a small ulceration 
over the distal extremity of the fibula. One 
week later the ulcer was carbolized, and 1 
inch of the tibia and all the remainder of the 
fibula were removed through a curved incision 
over the end of the stump. Twenty-four 
hours later, the patient developed a hemolytic 
streptococcus infection of the right knee joint. 
At this time a mid-thigh amputation was done. 
Following this the patient made an uneventful 
recovery. Dissection of the amputated extrem- 
ity showed infection of the bed of the fibula 
extending directly into the posterior portion of 
the knee through the popliteal bursa. Because 
of the severity of the infection it could not be 
determined whether the communication be- 
tween the two synovial sacs was natural or 
artificial. 

Case u. H. K., male, aged forty-three, 
admitted April 9, 1928 complaining of paintul 


* From the First Surgical Division of Bellevue Hospital and the Department of Anatomy, College of Physi- 
cians and Surgeons, Columbia University. Submitted for publication August 13, 1929. 
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The course of these two cases was almost 
identical. They entered the surgical wards 
of a general hospital complaining of painful 


amputation stump. Ten years before his left 
foot was frostbitten; three years before gan- 
crene of left fourth toe developed, necessitating 


Fic. 1. 


Ballooning up of popliteal bursa following 
injection of methylene blue into proximal tibiofibular 
joint. This demonstrates free communication between 


the two cavities. 1. Proximal tibiofibular joint. 2. 


Popliteal bursa. 


an amputation of the left leg below the knee. 
He had used an artificial limb in spite of severe 
pain for past two years. Physical examination 
showed an amputation through the upper 
third of the left leg, both bones of equal length 
and a small ulcer over the stump of the fibula. 
Four days later following carbolization of the 
ulcer, a lateral incision was made and the entire 
libula removed, following dissection of the tibio- 
ibular joint attachments. A small pocket of pus 
was discovered over the distal extremity of 
the tibia. This was drained. Six days after 
operation the patient developed a hemolytic 
streptococcus infection of the left knee joint. 
Art] rotomy was performed and Wilms treat- 
ment instituted. At this operation an oval 
communication between the knee joint and the 
tibiofibular articulation was discovered. 
Patient continued to do badly and five days 

a left supracondylar amputation was per- 


cd. Patient made an uneventful recovery. 


Fic. 2. Smooth-walled oval communication connecting 
popliteal bursa and synovial sac of tibiofibular 
joint. 1. Popliteal bursa opened. 2. Synovial sac of 
tibiofibular joint. 


amputation stumps of the upper third of 
the leg. Both cases had small chronic ulcers 
present over the extremities of their 
stumps. Both had their stumps revised 
with exarticulation of the fibula. This 
was done according to the recommendation 
of Heitz-Boyer, who advised removal of 
the fibula in painful amputation stumps 
of the leg. Infection was present in each 
case in the form of chronic ulceration. 
Acute suppurative arthritis of the knee 
joint followed postoperatively, in each 
case necessitating amputation through the 
thigh. In both specimens open communica- 
tion was found between the knee joint 
and the tibiofibular joint. 

The similarity of these cases and the 
results of surgeons before the days of 
aseptic surgery can hardly be overlooked. 
The infection travelled up the bed of the 
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fibula and through a natural or an artificial 
opening into the synovial sac of the knee. 
Twelve lower extremities were dissected 


Fic. 3. Cavities separated by only two layers of 


synovial membrane. Injection fluid present in tibio- 
fibular joint is seen through floor of popliteal bursa. 
This condition is present in the majority of cases. 
1. Cut edge of popliteal bursa. 2. Proximal tibio- 
fibular joint. 3. Injection fluid. 


in the anatomy department. Methylene 
blue was injected into the synovial sac 
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these 12 dissections a communication was 
discovered. In each of these cases the knee 
joint contained the dye. In the 8 which 
showed no such communication the strik- 
ing fact determined was the close proximity 
of the two synovial sacs. In all, the pro- 
longation of the popliteal bursa overlay 
the roof of the tibiofibular synovial sac, 
the two cavities separated only by thin 
layers of synovial membrane. In such a 
case removal of the head of the fibula 
would inevitably involve opening the 
knee joint through the popliteal bursa. 

The anatomy of this region is well 
described by Henle.' He reports that when 
such communications exist the articular 
cartilage of the knee joint becomes con- 
tinuous with the articular surface of the 
tibiofibular joint. This observation was 
made in each of the 4 dissections made by 
the author in which communication existed. 


CONCLUSIONS 


1. The synovial sacs of the knee and 
the proximal tibiofibular joints communi- 
cate in about 15 per cent of cases. 

2. Where no such communication exists 
the close proximity of the two synovia 
necessitates injury to the popliteal bursa 
in exarticulation of the fibula. 

3. Acutesuppurative arthritis of the knee 
joint may readily follow removal of the head 
of the fibula in the presence of infection. 


1 Henle. Anatomie des Menschen, Bd. 1, Abt. 2, 145. 
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OPERATIVE INJURY OF THE URETER* 
REPORT OF 5 CASES WITH A REVIEW OF THE LITERATURE 


Aucustus HArrIs, M.D., F.A.C.S. 


BROOKLYN, N. Y. 


HE following 5 cases of operative in- 

jury of the ureter have come under 

the observation of the writer during 
a recent two-year period. 


Case 1. Mrs. M. W., aged thirty-eight 
years, housewife. On November 26, 1926, 
during a hysterectomy and right salpingo- 
oophorectomy operation, the lower ureter was 
accidentally clamped and cut across during 
the operative procedure. 

Immediately following injury the gyne- 
cological surgeon performed an _ end-in-end 
anastomosis of the ureter, invaginating the 
lower end of the upper segment into the lumen 
of the lower segment, and reinforcing the 
same with fine plain catgut sutures. Three 
days following this operation there was a rise 
in temperature, pain in the right kidney region 
with pyuria with slight hematuria, and the 
abdominal wound broke down, discharging a 
large quantity of urine. 

Cystoscopic examination on December 10, 
two weeks after operation, showed some degree 
of cystitis. Left ureter catheterized normally 
with return flow of clear urine. The ureteral 
catheter, however, on the right side was tem- 
porarily obstructed at a point about 10 cm. 
from the bladder. On passing farther up the 
ureter a catheter entered freely with a return 
flow of about 100 c.c. of urine with the terminal 
portion cloudy, indicating a definite hydrone- 
phrosis. Function of the left kidney was normal, 
while the phenolsulphonephthalein test showed 
a marked delay in function on the injured 
side. The catheter in the right pelvis was 
fastened in position for three days with fre- 
quent irrigation to relieve the hydronephrotic 
condition, 

\ second cystoscopic examination was per- 
tormed on December 21, eleven days after the 
lirst cystoscopy. This also showed a moderate 
cegree of hydronephrosis with temporary 
oostruction In the right ureter at the same 

nt, 10 cm. above the bladder. There were 
signs of slight infection at this time but marked 

rovement. Very soon after the first cysto- 
was performed, the drainage of urine 


from the wound was materially lessened. 
On January 7, 1927, cystoscopy showed a 
normal bladder, the lumen of the right ureter 
entirely free with no evidence of hydrone- 
phrosis or infection with normal function. The 
wound healed rapidly from this time on until 
she was discharged on January 20, 1927 with 
wound entirely healed. 


Case u. Mrs. S. O’B. was operated upon 
January 3, 1927 by another gynecological 
surgeon and, during the removal of a very large 
ovarian cyst, the left ureter was accidentally 
severed at a point about 12 cm. from the 
bladder. In this case the operating surgeon 
also performed an end-in-end anastomosis, 
invaginating the stump of the lower end 
into the lumen of the upper segment and 
reinforcing with fine catgut sutures. In this 
instance, also, the wound broke down alter 
three or four days with discharge of urine, and 
the patient was cystoscoped one week after 
operation. Temporary obstruction was encoun- 
tered with a small soft No. 4 olive-tipped 
bougie at a point 12 cm. from the bladder. 
This was finally passed and a very moderate 
hydronephrotic pelvis found, with slight infec- 
tion. In this instance it was deemed advisable 
not to leave the catheter in situ in view of 
conditions of the case. A second cystoscopic 
examination was done one week later, and a 
No. 5 and 6 F. catheter were each passed to 
the pelvis, and about 12 c.c. of hazy urine 
obtained. Gentle lavage was done with silver 
nitrate solution 0.5 per cent. The urinary 
drainage from the abdominal wound gradually 
subsided and she left the hospital about three 
and one-half weeks following the original 
operation, completely healed. Eighteen months 
after leaving the hospital the patient returned 
to my office for cystoscopic examination, at 
my request. She had been entirely well since 
leaving the hospital, and cystoscopic investiga- 
tion showed a normal condition of bladder, 
ureter and pelvis and kidney. 

Case 11. Mrs. O. C. on March 3, 1926 
has a complete hysterectomy performed by 
another gynecological surgeon. The operation 


* Read before the Kings County Medical Society, May 22, 1929. 
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was entirely smooth and the operator did not 
know that the ureter had been injured at the 
time. Several days later, however, there was 


Fic. 1. Pyelogram of Case 1 shows hydronephrosis 
from ureteral obstruction. Note iodide solution 


tissues about lower ureter at site of 
Recovery was later 


diffused in 
ureteral injury and_ fistula. 
complete. 


considerable drainage of urine from the vagina 
with pain and rise of temperature. Patient 
was allowed to go for three weeks in hope that 
this fistula would heal. Urinary leakage con- 
tinued and cystoscopic examination on March 
26, 1926 showed an obstruction to catheter 
in the left lower ureter only 3 cm. from the 
ureteral meatus. This could not be overcome 
by any catheter or bougie. Subsequently a 
second laparotomy was performed and the 
left ureter was isolated, divided at 
obstructed pomt and implanted into the 
bladder. This healed well and there was no 
urinary drainage per 


lower 


more recurrence of 


vaginam. She left the hospital in May 1926 
entirely healed but refused all requests for 
cystoscopic study. We have been unable to 
ascertain the whereabouts of this patient since 
that time. 
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Case iv. Mrs. H. K., aged forty-eigh: 
years, married, was admitted to the Long 
Island College Hospital on May 3, 1927 and 


Fic. 2. Ureterogram of Case v with complete block 
just below renal pelvis at site of ureteral anastomosis. 


died of uremia on May 11, 1927. She had been 
operated upon nine years before, a hysterec- 
tomy having been done. Following this opera- 
tion, urine drained from the vagina for several 
months but finally ceased. For about a year 
before admission to the Long Island College 
Hospital she was under treatment for marked 
hypertension, and suffered occipital headaches, 
buzzing in the ears, and paresthesias in the 
hands and feet. Further examination revealed 
a high nitrogen retention in the blood, which 
gradually increased with development of 
anuria. 

Cystoscopic examination revealed an impas- 
sable stricture 5 cm. above the left ureteral 
meatus. A large hydronephrotic mass was pal- 
pated in the left Join and upper abdomen. | he 
extreme condition of the patient did not permit 
of operative procedure. The nitrogen retention 
continued to increase. The patient lapsed into 
deep coma and died eight days after admission. 
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Necropsy revealed an arterio-sclerotic, con- somewhat of the intrarenal type so that free 
tracted kidney on the right side, with a very exposure was necessary to facilitate stone 
large thin-walled hydronephrotic kidney on removal. Following the operation, the stump 
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Fic. 3. Fistula in renal wound injected with lipiodol, 
Case v. Filled pelvis indicates distortion and rotation. 
Nephrectomy required. 


the left side, dilated ureter with complete 
occlusion of its Jumen near the bladder and 
surrounded with scar tissue. In this instance 
we have a striking example of the late results 
of operative injury of the ureter. Unfortu- 
nately, the patient had a complicating arterio- 
sclerotic kidney on the opposite side which 
did not permit nephrectomy. One is inclined 
to believe that early implantation of the lower 
ureter into the bladder following the hysterec- 
tomy operation, when the vaginal fistula 
developed, would have prevented the ure- 
teral stricture and_ resultant destructive 
hydronephrosis. 

Case vy. Mr. R. C., aged forty-four years, 
married, had a pyelotomy performed by the 
Writer on August 27, 1928, for a large stone in 
pelvis (about 2.5 by 3 cm.). During this proce- 
dure, while removing a large amount of dense, 
acherent, fibrofatty exudate from the posterior 
rena: pelvis, the ureter was completely divided 
at its junction with the pelvis. The pelvis was 
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Fic. 4. Few of more commonly employed methods of 
ureteral anastomosis. (After Sharpe.) 


of the ureter was very carefully sutured to the 
pelvis, telescoping the divided ends, placing 
the ureter within the cavity of the pelvis, and 
suturing from without with No. oo plain catgut. 
A flap of fat was further sutured around this 
area for protection. There was temporary 
drainage from this ureter into the bladder as 
was proved by cystoscopy and the ureter 
catheter. Urine, however, continued to drain 
in considerable quantity from the wound in 
the flank, and attempts to drain the pelvis 
with an in-dwelling catheter failed. 
Cystoscopic examination on September 10 
showed that there was complete obstruction 
in the ureter at a point 22 cm. from the bladder 
with no return of urine from the catheter. 
Ureterogram showed complete occlusion of 
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the ureter at this point so that no iodide solu- 
tion entered either the pelvis or the urinary 
fistula in the flank. Injection of the wound 


Fic. 5. Diagram of magnesium tube of Prof. Taddei 
with No. o catgut sutures in place, ready to be 
inserted into ureteral Jumen. 


with lipiodol solution showed an odd type of 
pyelogram with rotation of pelvis and con- 
siderable solution in the surrounding spaces. 
Left nephrectomy was, therefore, performed 
on October 4 with an uneventful recovery. 

The kidney was found to be surrounded 
with extensive, dense adhesions and scar 
tissue, which could not be liberated from 
kidney excepting by the use of bold, free 
dissection with curved scissors. The kidney 
in the gross seemed to be in fairly good con- 
dition. The ureter near the pelvis was found 
to be converted into a firm cord for a distance 
of about 5 cm. Section of the kidney removed 
showed multiple abscesses with infiltration, 
fibrosis, and with atrophy of the parenchyma- 
tous elements. 


C. H. Peck has shown the importance of 
“splinting the ureter” by a _ catheter 
passed down the ureter to prevent post- 
operative obstruction after plastic opera- 
tions upon the renal pelvis, and even 
after kidney suspension operations. This 
catheter is brought out through a stab 
wound in the kidney and out of the wound 
in the flank, remaining in position for 
several days. Two similar cases are re- 
ported in the Journal of Urology of the 
present year (1929) by two different urol- 
ogists, in which anastomosis of the ureter 
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and pelvis resulted successfully. In one of 
these Dr. Hamilton Bailey encountered a 
complete divulsion of the pelvis from the 


kidney. 
COMMENTS 


The relative frequency of these cases, 
together with the interesting problems 
involved, has prompted me to make a study 
of the literature upon this important 
subject. A thorough study proves that 
operative injury of the ureter is by no 
means a rare condition. In fact, it is 
probable that a relatively large number 
of cases, occurring in the hands of indi- 
vidual operators, never find their way 
into print. This is borne out by statements 
of eminent authorities such as Baldy, 
Culbertson and others. In 1925 Bland 
collected 316 cases from the literature and 
also gathered 125 additional cases from 
surgeons actively engaged in abdomino- 
pelvic work, making a total of 441 cases. 
The 125 cases were reported from forty-two 
surgeons, making an average of 3 each. 
Bland, himself, stated that he injured the 
ureter six times over a period of fifteen 
years. Of the total series of cases 360 were 
unilateral and 81 bilateral. It is worthy of 
note that frequent operative deaths attrib- 
uted to “suppression of urine,’ partic- 
ularly in radical pelvic operations of 
former years were, no doubt, the result 
of ureteral occlusion. Fortunately, many of 
the radical operations for carcinoma of 
the uterus, where accident is most likely, 
are being abandoned. Injury occurs most 
frequently during gynecological procedures, 
especially hysterectomy, less often during 
urological or other abdominal procedures. 
Ligation is said to be the first in point of 
frequency, clamping second, and incision 
by scissors or knife third. The clamp 1s 
usually followed by sloughing. Ligation, 
if unilateral, may go unrecognized. In 
this connection it is interesting to note 
that Barney, in ligating one ureter in 
37 animals, found that anuria with reno- 
renal reflex did not occur once. The ureter 
has also been injured during simple vaginal 
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drainage, and in difficult forceps delivery 
cases. Injury is most likely to occur during 
lization of uterine and ovarian vessels. 


i 


Harris—Injury of Ureter 


American Journal of Surgery 805 


obviously cannot be foretold. In Case iv 
of this series practically complete oblitera- 
tion of renal tissue with extreme hydrone- 
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Fic. 6. Taddei’s magnesium tube in position for anastomosis, sutures passed through ureteral walls, larger bite of 
ureteral stump taken in vesical end. 


The writer cannot stress too strongly the 
importance of early cystoscopy in all 
cases where ligation or other injury is 
suspected. In some instances It may not 
be detected until an abdominal or vaginal 
fistula develops. In all of these cases 
immediate cystoscopy may be the means of 
saving a kidney which is otherwise doomed 


phrosis resulted nine years after operative 
injury. Brown mentions one instance of 
a thin kidney cortex with secretory activ- 
ity ten years after complete obstruction. 
He also reports an instance of removal 
of suture which accidently ligated the 
ureter with recovery of the patient. In 
another case, ureterovesical implantation 


Fic. 7. Taddei’s tube in position with sutures a-a’ and B-b’ drawn taut, B-B’ tied and a-a’ about to be tied. Note 
renal stump invaginated into vesical stump with magnesium tube acting as splint. 


to destruction. Caulk and Fisher report a 
case of double nephrostomy done on the 
eighth day after injury with recovery of 
the patient. In this instance complete 
repair of the wounds was accomplished on 
the fifty-eighth day. Furniss reports a 
case In which both ureters sloughed after 
clamping for the short period of seven to 
eight minutes. The slough manifested it- 
seli on the eighth and twentieth days on 
each side. 

[he end-results of operative injury 


resulted successfully after severance of the 
ureter. 

In injuries at the lower end of the ureter, 
ureterovesical anastomosis is, probably, 
the one of choice. The report of A. Petersen 
based upon 21 dog experiments and 21 
human cases concludes that a “normal or 
almost normal kidney and ureter should 
result following implantation of the ureter 
into the bladder.” At higher levels the 
uretero-ureteral anastomosis should be 
done by one of the various methods, pro- 
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vided the severed ends can be brought into 
apposition with sufficient relaxation of the 
rest of the duct. End-to-end anastomosis 


Fic. 8. Result of Taddei’s magnesium tube method 
of anastomosis. Note normal appearance of ureters, 
pelvis and kidney. Autopsied dog showed no patho- 
logical results. 


with invagination, after the method of 
Poggi or Van Hook, is the most popular. 
H. H. Young recommends end-to-end 
suture over an indwelling ureteric catheter. 

Considerable success has been met with 
clinically in uretero-ureteral anastomosis. 
The reason for this is the remarkable 
power of repair of the ureter. This fact ts, 
probably, not fully appreciated. Ultimate 
success depends almost wholly upon the 
maintenance of canalization of the lumen. 
Temporary hydronephrosis and infection 
resulted in 2 of my cases due to temporary 
obstruction which was readily overcome 
by follow-up cystoscopic procedure. In 
Case 1v we feel rather definitely that 
cystoscopy done when the ureterovaginal 
fistula developed would have been the 
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means of saving the kidney, even though 
ureterovesical ‘implantation might have 
been required. 


Fic. 9. Photograph of kidneys and ureters of dog killed 
nine months after operation. a. Site of suture of 
right ureter. This shows excellent result of end-to-end 
suture after employing side slit drainage of urine 
above area of anastomosis. (Courtesy Drs. Bump 
and Crowe.) 


The basis of results in ureteral injury 
and repair are to be found in numerous 
dog experiments. Joannides and Holmes 
proved, in 17 experiments, that tubuliza- 
tion of the ureter would take place with 
healing around an in-dwelling catheter 
even when a gap of 1 or 2 cm. was inten- 
tionally left between the severed ends. In 
only 2 of these did hydronephrosis develop. 
Where a gap is left, however, stenosis !s 
more likely to take place. These writers, 
in 1925, state: “‘uretero-ureteral anastomo- 
sis should be the method of choice if one 
could have a rigid mechanism for keeping 
the lumen patent until complete healing 
takes place.” These authors, are, no doubt, 
unmindful of the fact that just such a piece 
of most excellent and successful work has 
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been done. I have been unable to find any 
reference in the English literature to it 
except the mention of the method in the 
book of Thomson-Walker. I refer to the 6 
dog experiments of Professor Domenico 
Taddei of Florence, Italy (1904) whose 
work has been translated for me. He uses 
a perforated, soluble tube of magnesium in 
the lumen of the severed ureter. Its length 
is 1 cm., calibre 1 to 3 mm., with thin walls 
and with rounded, tapered, oblique, paral- 
lel ends. His studies are complete and 
reveal 100 per cent success, even histolog- 
ically, in the ureter and kidney of all cases. 
In none was any trace of the magnesium 
found after twenty days. I have communi- 
cated with the author with the hope of 
further knowledge and studies in this im- 
portant contribution to urological surgery. 

One of the earliest operations of ureteral 
anastomosis was that of Simon in 1851 at 
St. Thomas’ Hospital, London. A large 
percentage of the earlier cases on record 
were rectal implantation of the ureter for 
exstrophy of the bladder. To our own 
Coffey belongs the credit for perfecting 
the technic of rectal implantation. 

Alksne, 1908, collected all the reports of 
uretero-ureteral anastomosis and found 
43 complete recoveries in 60 cases, 9 
recoveries after temporary fistula and 
8 deaths (mortality 11.6 per cent). In 
1887 Poggi reported 2 successful cases of 
ureteral invagination in dogs, which, when 
autopsied, showed no stricture. His method, 
since that time, according to Alksne, 
showed the best results; 12 per cent of fis- 
tulae occurred in 28 cases, while the circular 
method showed 24 per cent of fistulae. 

Van Hook’s experiments in dogs, re- 
ported in 1893, are also an interesting and 
valuable contribution. Sampson has shown 
further that the ureter will stand consider- 
able manipulation, even to stripping. 
Margarvucci, also, isolated the entire 
ureter In 10 dogs without resulting necrosis. 
He believes that the blood supply from 
the renal artery is almost sufficient. 
He has taught us the valuable point in 
ail ureteral work, that special care must 
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be exercised in all cases to conserve the 
periureteral arterial plexus. 
Arthur H. Curtis has recently shown a 


Fic. 10. Pyeloureterogram of patient five months after 
anastomosis of severed ureter. p, Normal kidney 
pelvis. a, Site of ureteral anastomosis. Clinical case 
of Dr. Arthur H. Curtis who successfully employed 
method of Bump and Crowe with side slit drainage 
of urine above line of suture. 


very successful result of uretero-ureteral 
anastomosis in the human after the method 
of Bump and Crowe, which method at 
this writing has not been published. As 
suggested by L. L. McArthur, the urine is 
temporarily drained through the flank by 
a catheter passed through a slit in the 
ureter above the site of anastomosis. 
The methods of anastomosis, as given 
by Thomson-Walker, are listed as follows: 
(1) End-to-end 
(a) Horizontal 
(b) Oblique 
(2) End-to-end (Poggi) 
(3) Special soluble magnesium tube 
(Taddei) 
(4) Invagination method of Van Hook 
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(5) Lateral anastomosis with ends closed. 


The author states it is well to cover the 


area of repair with fat tissue to aid closure. 


Fic. 11. Case 1v. Autopsy specimen. Arrow indicates 
point of complete strictural obstruction with dilated 
ureter above with large hydronephrotic pelvis and 
kidney. Note lobulated appearance of thinned sac-like 
renal cortex. Opposite kieney shows granular con- 
tracted appearance of arteriosclerotic kidney. Result 
of surgical injury of ureter nine years before. 


Bickham discusses sixteen different oper- 
ations of ureteral anastomosis. These 
fall into two general groups: 

(1) End-to-end 

(2) End-in-end. 

A case of lateral anastomosis of a double 
ureter was successfully and ingeniously 
employed by Foley for the relief of obstruc- 
tion in one of the branches of a bifurcated 
ureter. | have taken the liberty of repro- 
ducing diagrams of the various methods 
employed. 

During surgical procedures, special care 
should be exercised in isolating the ureter, 
particularly in difficult pelvic work. In 
some instances, the in-dwelling ureter 
catheter may be very helpful. When 
accident occurs, and the operator knows 
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it, end-to-end anastomosis with invagina- 
tion, or ureterovesical implantation, should 
be done according to the level of the injury. 


“1G. 12. Case 1v. Longitudinal section of lower ureter. 
Arrow indicates strictured ureter with dilation above. 
Note also darker hemorrhagic appearance of mucosa 
below area of stricture resulting from instrumental 
attempts during previous cystoscopy to pass point of 
obstruction, 


Repair is best done at the time of accident, 
provided the surgical condition of the 
patient warrants, without jeopardizing 
the patient. If not, the ureter must be 
brought out upon the abdominal wall 
temporarily, or preferably through a stab 
wound in the flank, until further repair 
work can be done. Nephrectomy is, 
usually, the last resort in all instances, 
although in certain cases, the kidney 
must be sacrificed. Where ureters have 
been ligated, a number have resulted 
successfully following removal of the liga- 
tures after a short period. In point of 
identifying the ureter as a definite pre- 
caution, Robinson emphasizes the follow- 
ing points: 

(1) Kelly’s vermicular contraction test, 
i.e. stroking the ureter for peristalsis 
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(2) Absence of pulsation 

) Consistency and thickness of walls 
) Attachment to posterior leaf of 
peritoneum. 


i> 
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CONCLUSIONS 


1. Surgical injury of the ureter is far 
more frequent than commonly supposed. 

2. Complete repair should be done at 
the time of accident, provided the condi- 
tion of the patient makes it possible. 

3. Uretero-ureteral anastomosis with in- 
vagination is the method which has been 
most successful (Poggi and Van Hook 
methods). 

4. The soluble magnesium tube of Tad- 
dei appears to be a valuable contribution 
for successfully canalizing the ureter at 
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site of injury. This method has evidently 
not received the attention it deserves. 

5. Certain definite principles of identi- 
fication and isolation of the ureter, if 
carefully followed, should aid in reducing 
the incidence of ureteral injury. 

6. Early cystoscopy should be done in 
all cases where ureteral injury is known or 
suspected. This may be the means of saving 
a kidney, or even the life of the patient. 

7. Cystoscopic exploration of the ureter 
should be done at intervals, for a time 
at least, following anastomosis. This de- 
pends upon the tendency of the operative 
area to stenosis. 

8. It is worthy of note that the literature 
upon the surgery of the ureter has increased 
considerably in the past five or six years. 
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‘CASE REPORTS: 


TUBERCULOSIS OF THE VAGINAL TRACT* 


HE incidence of primary tuberculosis 
of the vulva and vagina Is rare and 
yet its importance is none the less 
significant. Few cases in living subjects 
have been reported to date. Freidlander 
reported a case in 1873; six cases have 
been reported since then. This condition 
has been much more frequently found at 
necropsy than in clinical practice and when 
found is almost always associated with 
generalized tuberculosis. 

The literature dealing with this condi- 
tion is exceedingly rare, of which Wharton 
has given us one of the most recent and 
modern descriptions. A summary of all 
cases reported would give a series as 
Wharton says of about 75 cases nearly 
all of which were discovered at autopsy. 
Clinicians have failed to discover tuber- 
culosis of the vulva and vagina in the 
living subject probably because most 
of the patients had generalized tuberculo- 
sis and the vaginal tract was overlooked. 


PATHOLOGY 


The pathology of this disease is shown 
by the appearance of one or more chroni- 
cally inflamed indurated nodules located 
in the vulva or vaginal wall. They may be 
separate or conglomerate. Two forms are 
recognized chronic indolent. The nodule or 
nodules may be ulcerated and discharging 
a slight amount of serosanginous pus. The 
drainage is usually never excessive. The 
edges of the ulcers are usually undermined, 
indurated and irregular with nodular 
granulating bases which bleed only slightly 
when manipulated. Frequently the ulcers 
may have healed, leaving a cicatrix with 
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a surrounding pigmented area, especially 
in the involved skin areas, or one edge 
of the ulcer may have healed and the other 
edge may show a progressive breaking- 
down of tissue. Some of the tubercles 
may show caseation while in other cases 
caseation is difficult to demonstrate. There 
nearly always are enlarged inguinal glands 
in one or both groins. Cases of long dura- 
tion may show extension of the tubercles 
into the adjoining tissues involving espe- 
cially the perineum. Microscopical ex- 
amination of a biopsy specimen may show 
little or no direct evidence of tuberculosis 
only that of a chronic inflammatory area. 
Several biopsies may be necessary to 
establish a definite diagnosis of tuberculo- 
sis. The blood may present a normal 
picture, the only exception being that 
of a low polymorphonuclear giving way 
to a high mononuclear count. The urine 
shows no involvement. The freedom of 
the vaginal tract and vulva from tuber- 
culous infection according to Norris is 
due to the resistance of the epithelium 
covering especially the horny layer. 


SYMPTOMS 


The symptoms may either be local 
or general depending upon the degree of 
involvement. The local symptoms are 
characterized by either no pain at all 
or a dull ache or slight pain in the region 
of the vulva or vagina. There may be 
bleeding and edema of the vulva especiall\ 
in children. The pain is more severe in 
the pelvic and lumbar region when there 
is a pelvic involvement. These patients 
usually have poor appetites. Intermittent 
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constipation and diarrhea may be com- 
plained of where there is an involvement 
of the intestinal tract. Frequent urination 
may exist with hematuria where there 
is an involvement of the urinary tract. 
Pulmonary involvement is attended with 
considerable coughing, and occasionally 
expectoration of bloody sputum, loss 
of appetite and night sweats. In fact weak- 
ness, loss of appetite, and night sweats 
may be a common complaint among most 
cases with extensive involvement. 


DIAGNOSIS 


The patient may be a healthy robust- 
looking person if the disease has not 
been one of long standing or she may 
present an emaciated, weak and anemic 
appearance. Most tuberculous cases of 
the vulva and vagina show a pulmonary 
involvement which first attracts the atten- 
tion of the diagnostician. Primary cases 
on the other hand often present greater 
difficulties in diagnosis because there are 
no other noticeable foci. Examination 
for tuberculosis of the vaginal tract is 
seldom made unless there is a considerable 
area of infection, ulcerative in character, 
suflicient to give rise to an unusual vaginal 
discharge. This condition is quite apt to 
be overlooked especially in adult women 
because of the frequency of a leucorrhea 
which is often given no significance among 
them. Examination will reveal usually 
one of two forms, an ulcerative or a hyper- 
trophic type involving the vulva and 
occasionally the vagina. The ulcerative 
form is characterized by a solitary or 
multiple ulcerated nodule located on any 
part of the vulva and frequently the 
vaginal walls. There may be a fistula 
leading from the ulcerated area to a 
tuberculous focus in the lower intestinal 
tract or the ulcer may have healed in 
one area leaving scar tissue behind while 
it has spread to a new area. The ulcer 
ma\ be excavated, have sharp undermined 
margins, or it may be nodular or covered 
with exuberant granulations which bleed 
only slightly when manipulated. 
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The lesion presenting must be differ- 
entiated from gonorrhea, senile vaginitis, 
and an ulcerative condition resulting from 
trauma, prolapsus, syphilis, cancer, acti- 
nomycosis, or esthiomenus. Many cases 
can be differentiated only by blood tests 
and histological examinations of biopsies. 
The histological picture of tuberculous 
ulcers usually shows areas made up of 
dilated thrombosed blood vessels, round- 
cell infiltration and extensive proliferation 
of epithelioid and connective-tissue cells. 
These areas or tubercles may show de- 
generative processes resulting in caseation 
and giant cells. Giant cells, although 
usually present, are not however necessary 
adjuncts to a tuberculous nodule. Special 
staining may fail to demonstrate Bacillus 
tuberculosis in the nodule. 

The hypertrophic form is characterized 
by an extensive swelling of the labia 
major or by one or more large rounded 
indurated nodular areas of the vagina. 
The areas are covered by thickened epithe- 
lium. These cases are much more difficult 
to diagnose than the ulcerous type and 
are very frequently mistaken for carci- 
nomata, sarcomata, condylomata acumi- 
nata, elephantiasis or esthiomenus. A 
histological examination is often the only 
exact method of differentiation and even 
by this method they frequently offer 
diagnostic difficulties, for tubercles with 
giant cells and Bs. tuberculosis are often 
very difficult to demonstrate. No case 
should be classified as tuberculous without 
the characteristic tubercle showing epithe- 
lioid cells, dilated blood vessels, giant cells, 
round-cell infiltration, plasma cells, and 
if possible s. tuberculosis. 

The disease is differentiated from a 
Neisserian infection by failure to find 
the gonococcus in the stained smears. 
Gonorrheal vaginitis in children is never 
ulcerative, tuberculous vaginitis usually 
is, while chronic non-specific vaginitis 
shows a tendency for the vaginal walls to 
adhere to each other resulting in atresia 
which does not occur in vaginal tuber- 
culosis. Ulcerative conditions of the vulva 
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and vagina due to trauma or prolapse are 
always accompanied by a different history 
than those of other infections and healing 
readily takes place after the proper correc- 
tion is made. Lues is often very difficult to 
differentiate from tuberculosis in these cases. 
It demands a carefully prepared history and 
examination including laboratory and sero- 
logical tests. 

The most important problem in diagnosis 
is the ruling out of malignancy. Carcinoma, 
in contrast to tuberculosis, is_ friable, 
bleeds easily, often grows rapidly, invader 
the surrounding tissues, metastasizes early 
to the inguinal glands. A biopsy is many 
times the only means by which a diffes- 
entiating diagnosis can be made. Novak 
feels that a study of the histopathology of 
the lesion is the only reliable method of 
diagnosis. Actinomycosis often resembles 
tuberculosis in its clinical manifestations 
but the purulent discharge is granular in 
appearance. These granules w hen examined 
microscopically may be readily recognized 
as actinomycotic fungi bodies. Esthio- 
menus is characterized by an extensively 
swollen and discharging ulcer of the vulva. 
According to Gallagher the etiology is not 
clear but is generally believed to be that of 
tertiary lues. No Spirochaeta pallida have 
been found however. It often simulates 
cancer and lupus. 


TREATMENT 


The treatment of this serious ailment has 
almost as many variations as it has 
observers. No one method of treatment 
is at all satisfactory for the disease is 
very difficult to treat with permanent 
results. Conservative and non-operative 
methods almost invariably fail as do also 
the more radical surgical measures. Cullen 
used radium x-rays with no improvement. 
Cautery has seldom helped. Excision of 
the ulcer and of the involved inguinal 
glands under local anesthesia is usually 
the method of choice although this pro- 
cedure has met with many failures. Fre- 
quently surgical removal has hastened 
rather than checked the dissemination 
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of the disease. Dr. Henry Schmitz rec- 
ommends the use of ultraviolet rays as a 
useful adjunct in treatment. Halsted rec- 
ommends a careful coordination of both 
medical and surgical aspects in the treat- 
ment of this disease. 


CASE REPORT 


The following case is of considerable 
interest because of its duration and of the 
difficulties attending its diagnosis: 


Mrs. R. D., housewife, aged forty-four 
entered the hospital May 18, 1928 complaining 
of weakness, loss of control of the bowels, and 
a painless discharging ulcer beside the vulva. 
The admitting diagnosis was carcinoma of the 
rectum and vulva with metastases to the liver. 

Family History. Father, age and cause of 
death is unknown. Mother, age unknown, died 
of stomach trouble. There is one sister alive and 
well. There is no history of tuberculosis in 
the family. 

Past History. The patient has always been 
healthy until the present illness. She has never 
had pneumonia and to her knowledge has 
never been exposed to tuberculosis. She has 
not been subject to coughs or sore throats. 
The menstrual history is insignificant, the 
periods having been regular up to about one 
year prior to admission. Since then they have 
been quite irregular with little or no pain. 
The last period was about 3 months previous. 
There have been no miscarriages and no 
children. The bowels have been regular up 
until the present illness. There have been no 
urinary disturbances nor any operations. 

Present Illness. The patient states that her 
present trouble began about three years ago 
with severe constipation. The condition lasted 
a few weeks then quite suddenly she noticed 
that she no longer had control of her bowels 
for a period of several weeks. Since then there 
have been alternate periods of constipation 
and diarrhea, unattended until recently with 
pain. Recently the uncontrollable bowel 
movements have been accompanied with con- 
siderable bleeding. Her appetite has been 
quite good although she has lost considerable 
weight. She has never been jaundiced. There 
has been no vaginal discharge. Her weakened 
condition has compelled her to remain in bed 
for most of the time during the month prior 
to admission. 
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PuysicAL ExAMINATION. The patient is a 
small emaciated looking white woman of about 
forty-five years of age. She is sitting up in 


Fic. 1. X-ray photograph of Mrs. R. D.’s chest. Shows 
few discreet fairly well-circumscribed areas in both 
apices. These are probably healed tuberculous areas. 


bed and apparently not in any pain or distress. 
Her temperature is 99.8°F.; pulse 100; respira- 
tion 20. There is a sparse growth of dry hair 
on her head which is otherwise negative. 

Eyes. The movements are normal, there 
is no nystagmus. The pupils react sluggishly to 
light and accommodation. The sclera is clear 
and the conjunctiva pale. 

Nose. Negative. 

Mouth. The mouth shows many decayed 
teeth and considerable pyorrhea. The breath 
is fetid. The mucous membranes are pale, 
the tongue is coated and the tonsils are small 
and buried. The posterior pharynx is negative. 
_Neck. The neck is slender and shows pulsa- 
tions and no enlarged thyroid. The lymph 
glands are barely palpable. 

Chest. The chest is extremely emaciated 
but symmetrical. The breasts are atrophied 
and soft. There are no palpable glands in 
the axillae. There is good expansion of the 
lungs with equal displacement at the bases. 
The Jungs are resonant throughout, there are 
no rales, 

Heart. The heart is normal in size, the 
P.M.1. well within the nipple line. The sounds 


Barnes—Vaginal Tuberculosis 


American Journal of Surgery 81 3 


are of good quality, rate and rhythm. The 
blood pressure is 112/68. 
Abdomen. The abdomen is scaphoid. There 


Fic. 2. X-ray of pelvis showing evidence of malignancy. 
Incidentally it does show comparative size of right 
and left labia majora. Left side is shown as extremely 
enlarged. 


are no masses felt, no tenderness and no 
rigidity. The liver, spleen and kidneys are 
not palpable. There are indurated but not 
tender glands the size of an almond in each 
inguinal region. 

Rectum and Genitalia. There is pus exuding 
from the rectum. There is loss of sphincter 
tone. About 1 in. up from the anal orifice there 
is an annular mass constricting the rectum. 
It is firm, nodular, has little tenderness and 
shows little tendency to infiltrate into the 
surrounding tissues. There is a nodular mass 
involving the left vulva and perineum. The 
ulcer has a granulating base and shows little 
tendency to bleed. The edges are irregular 
and somewhat excavated. 

Extremities. The extremities are normal in 
appearance except for emaciation. The reflexes 
are normal to hyperactive. 

Laporatory Reports. Urine. Non-cath- 
erterized specimen. Amber. Sp. Gr. 1.012. 
Reaction, neutral. Albumin, negative. Sugar 
negative. Microscopical, white blood cells, 
many red blood cells. Six to 8 high power, 
many bacteria, many epithelial cells, few 
hyaline and granular casts. 

Blood Count. Hb. 55 per cent Dare. R.B.c. 
4,620,000. W.B.C. 5050: polymorphonuclears 


| 
| a 


8 I4 American Journal of Surgery 


Barnes—Vaginal Tuberculosis 


APRIL, 19230 


60 per cent, small monocytes 22 per cent, 
large monocytes 13 per cent, eosinophiles 3 
per cent, basophiles 2 per cent. 


Fic. 3. issiliaadaeal of section of tissue taken 
from hypertrophic area of labia majora. Magnifica- 


tion X 150. Section shows papillary hypertrophy of 


cutis and widening of lymph spaces with areas of 
round-cell infiltration. 


Wassermann. May 24, 1928 negative. June 
18, 1928 negative. June 25, 1928 negative. 
July 7, 1928 negative. The Jast three tests 
were made following provocative treatments. 

X-ray. Posterior-anterior x-ray of the chest 
May 28 and June 30 showed areas of increased 
density in the apices of both lungs. The areas 
had the appearance of old healed scars. (See 
Fig. 1.) X-ray of pelvis showed no malignancy 
of the bony pelvis (Fig. 2). 

Microscopic Smears and Biopsies. May 28, 
1928. Microscopic smears from the ulcer and 
pus from the rectum were negative for B. tuber- 
culosis. The interne reported insufficient pus for 
guinea-pig inoculation. Pus showed no intra- 
cellular gram negative diplococci nor actino- 
mycotic granules. 

May 28, 1928. Specimen taken from the 
left labia and edge of the ulcer. Report shows 
section of skin and subcutaneous tissue. The 


deeper tissues are infiltrated with leucocytes 
both polymorphonuclear and mononuclear 
together with a number of plasma cells. The 


Fic. 4. Magnification X 450. Area shows ulcerated 
surface with walls edematous, widened lymph 
spaces, round-cell infiltration, plasma cells and 
some hemorrhagic infiltration. There is considerable 
proliferation of epithelioid cells. 


lesion is an inflammatory one without ere 
of malignancy. (See microphotograph, Fig. 3 

June 6, 1928. A biopsy specimen on 
another hypertrophic area shows extensive 
round-cell infiltration and has no tendency to 
vascular grouping. Diagnosis: chronic ulcera- 
tive inflammation. (See Fig. 4.) 

June 28, 1928. Biopsy of a left inguinal gland 
shows numerous microscopical areas of caseation 
with accumulations of lymphocytes, epithelioid 
cells and many typical giant cells. Diagnosis: 
tuberculous lymphadenitis. (See Fig. 5.) 

June 29, 1928. Spinal puncture showed spinal 
fluid clear with a cell count of 4 per cubic 
millimeter. 

July 17, 1928. A guinea pig was inoculat ed 
with pus from the ulcer. Report of August 2 
1928: guinea pig positiv e for tuberculosis. 

DiacNnosis. An exact and immediate diag- 
nosis was difficult in this case because of Its 
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similarity to several other diseases. The follow- 
ing impressions and consultant opinions were 
made: 

May 22, 1928:;(1) Tuberculosis vulva, 
perineum,and rectum. 

(2) Syphilis, tertiary stage. 

(3) Carcinoma. 

(4) Actinomycosis. 


Surgical and dermatological conferences 
were asked for. 
Surgical. May 23, 1928: Appears like tuber- 


culosis or carcinoma. June 1, 1928: History 
suggestive of malignancy but rectal mass has 
not the consistency of a malignant mass. 
Laboratory diagnosis necessary. 

June 28, 1928: This condition is syphilitic 
and advise antisyphilitic treatment and biopsy 
of inguinal gland. 

Derniatological Impressions. 

June 1, 1928: 1. Carcinoma. 

2. Syphilis. 

3. Tuberculosis. 

4. Granuloma annulare. 

Requested smears for tuberculosis and 
Donovan bodies, also therapeutic test for 
syphilis. 

Final Diagnosis. 

July 6, 1928: Ulcerative and hypertrophic 
tuberculosis of vulva and perineum, deter- 
mined by examination of pathological speci- 
mens obtained from a series of biopsies. 

Procnosis. The prognosis of the patient 
is very grave because of the poor appetite, 
the progressive emaciation and weakness 
and the increase in size of the involved area. 
The long duration of the disease with the 
progressive loss of weight and strength has 
left the woman in a very serious condition 
and there is apparently no resistance left for 
fighting the infection. 

_ Treatment. Surgery is certainly contra- 
indicated, thus leaving medical care the only 
alternative. Symptomatic and hygienic treat- 
ment were given such as rest in bed, sunshine 
and plenty of fresh air. Cleansing douches of 
potassium permanganate I: 1000 solution were 
used on the ulcer. Codeine and luminal were 
administered for pain and restlessness as was 
deemed necessary. Seven doses of neoarsphen- 
amine, ranging from 0.3 to 0.6 gm., a total of 
distributed over a period of one and 
_months were administered intrave- 
nousiv. This was ordered by the dermatologist 
lirst lor diagnostic and later for therapeutic 
s. It was considered that the patient 


one-hali 


Barnes—Vaginal Tuberculosis 


815 


American Journal of Surgery 


showed some improvement and the neoarsphen- 
amine was thereby indicated. 
CLINICAL COURSE. 


was sent to 


Mrs. D. 


| 


Fic. 5. Microphotograph of inguinal lymph gland. Case 
of Mrs. R. D. Magnification & 80. Section shows 
considerable proliferation of epithelioid tissue with 
goodly number of giant cells. 


the hospital May 18, 1928 because of her 
failing health and ulcerous condition of the 
vulva. After entering the hospital her condition 
continued on a downward course. It was 
thought for a time that there was a slight 
improvement due to the neoarsphenamine 
injections, but the response was only very 
slight and temporary. July 7, 1928 she became 
delirious but this condition cleared up within 
twenty-four hours. Her weakness and anemia 
progressed. Her temperature ranged from 97° 
102°F. Food could not be retained and she 
passed away in coma August 1, 1928. 
Autopsy Report. The body is that of an 
emaciated white woman about forty-five years 
of age. There are no scars on the head, chest 
nor abdomen. The extremities are negative. 
There is a discharging, ulcerated, and indurated 
mass involving both labia majora and minora 
and extending bilaterally to both sides of the 
sphincter ani. This mass extends laterally 
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about 5 cm. over the right buttocks, it also 
surrounds the meatus but does not involve 
the mons veneris. The brain shows a slight 
edema. The cerebral spinal fluid is cloudy 
but no B. tuberculosis are demonstrable. There 
are no hemorrhagic areas. 

The thoracic and abdominal contents were 
exposed through the usual midline incision. 
There is no excess of fluid in either body 
cavity. There are fibrous adhesions of the 
apices of both lungs to the thoracic wall. 
Macroscopic sections of the lungs revealed 
healed fibrous and calcareous areas but no 
active tuberculous areas. Microscopically the 
areas showed active tuberculous proliferation. 
The heart is normal in size with no lesions 
manifested. 

There is no evidence of infection or malig- 
nancy in the viscera of the abdominal cavity. 
The liver shows some fibrosis and fatty degen- 
eration. The spleen and kidneys are apparently 
normal in size showing no areas of infection. 
There is a stricture of the rectum about 7 cm. 
from the anus. There are enlarged nodular 
epiploicae continuing to within 20 cm. of the 
ileocecal valve. 

Diagnosis. 1. Possible beginning tubercu- 
lous menningitis. 

2. Tuberculous vulvitis with extension to 
the inguinal lymph nodes and rectum. 

3. Macroscopically the lungs showed appar- 
ently healed tuberculosis of both apices. 
Microscopic examination showed active tuber- 
culosis of these areas. 

4. Fibrosis of liver with fatty degeneration. 

COMMENT 

This case bears out the findings pre- 

viously described by others and referred 


to in this paper, namely prolonged dura- 
tion of illness, progressive emaciation and 
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weakness, and manifesting difficulties in 
diagnosis and treatment. A wider study of 
the case discloses a discrepancy in diagnosis 
and one for which we should criticize 
ourselves, and that is the omission of 
an early guinea-pig inoculation test. No 
doubt the time for arriving at a diagnosis 
could have been shortened by at least 
six weeks by this procedure. However, 
the fact still remains that clinical and 
pathological diagnosis of tuberculosis of the 
vulva may require considerable time and 
repeated biopsies. 


CONCLUSIONS 


1. Primary tuberculosis of the vaginal 
tract is rare, due to the resistant qualities 
of the epithelial covering. 

2. Differential diagnosis of tuberculous 
vulvitis and vaginitis requires careful 
observation and may also require many 
laboratory tests, including biopsies and 
guinea-pig inoculation. 

3. Most cases of tuberculosis of the 
vaginal tract are complicated by tuberculous 
foci of infection in other parts of the body. 

4. The prognosis of tuberculosis of the 
vaginal tract is exceedingly grave. 

5. Treatment to date has been very 
unsatisfactory. It must of necessity include 
the best of medical care in addition to 
rest, air, food and sunshine. Surgery may 
be a useful adjunct providing the focus of 
infection is localized to a small area and 
the patient’s health is not too severely 
depleted. Surgery has no advantages in 
disseminated cases. Cautery should be 
considered in small areas of accessible foci. 
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MEDIASTINITIS FOLLOWING REMOVAL OF THYROID* 


Francis MAINzZER, M.D. 


CLEARFIELD, PA. 


EDIASTINITIS is not infrequent, 

but is as a rule not recognized 

as such, which is probably due 
to the fact that it arises as a complica- 
tion of some process elsewhere whose 
symptoms mask those of this condition 
itself. 

The mediastinum is a closed space, 
therefore is a difficult space to drain 
either by nature or by operative means 
so that extension of inflammation to vital 
structures is apt to take place. 

In inflammations of the neck, in which 
group this case report belongs, mediastini- 
tis is rare (that is, if the inflammation 
arises in the superficial tissue) as the 
downward path is well guarded by fascia, 
whereas in the deeper regions, especially 
along the larynx, trachea and esophagus, 
extension is easier, but this being the case 
the inflammation must extend to the 
deep cervical fascia from whence it passes 
into the mediastinum. 

An exhaustive search of the literature 
has not disclosed a similar case on record; 
therefore the following case history is 
submitted: 


H. A., female, aged 56, was first admitted 
to the hospital November 2, 1927, complaining 
of a large hard mass in the neck, loss of weight, 
weakness, choking sensation and shortness of 
breath. The history was that she had had a 
hard mass in the neck for seven years, but 
during the past three months it had become 
markedly larger. The choking sensations and 
shortness of breath had only been noted for 
about 4 months. She stated that she had lost 
about 45 lb. in a year. 

Physical examination revealed a fairly well 
nourished female, bronzed and rather toxic. 
Neck: A large mass was present in midline, 
extending laterally (bilateral), which moved 
With deglutition; mass was nodular and 
extremely hard, appeared rather fixed. Heart: 
Both sounds were present over the apex and 


aortic region, rate was fair, fibrillation and a 
systolic murmur were present. The hemo- 
globin was 8o per cent, erythrocytes numbered 
4,050,000, leucocytes go000, polymorphonu- 
clear leucocytes 73, lymphcocytes 23, large 
lymphocytes 4 per cent. The urea-nitrogen 
was 19.62 mg., creatinin 1.2 mg., sugar 88 mg. 
The Kahn test was negative. The basal metabo- 
lism reading was plus 1. Urine: specific gravity 
1.020, acid reaction, light cloud of albumin, 
occasional leucocytes, hyaline casts. A diagno- 
sis of carcinoma of the thyroid was made. 

The patient was placed on the routine pre- 
liminary treatment and five days later maximal 
subtotal thyroidectomy, consisting of excision 
of isthmus and both sides, was done by Dr. 
S. J. Waterworth. Tracheotomy was also done 
following removal. 

Operative Record. The carcinomatous mass, 
very large and extremely hard, had pushed 
the trachea to the left in the form of the letter 
J. The carcinomatous mass was attached to 
the common carotid sheath. In following the 
carcinoma over the isthmus it was found that 
the anterior wall of the trachea had been 
invaded and a tracheotomy was done, a long 
Jackson tracheotomy tube being used. As 
nearly as possible all vestige of carcinomatous 
tissue was removed except that of the anterior 
wall of the trachea. In order to remove this, 
it would have been necessary to remove the 
anterior half of the trachea over a distance of 
about 3 in. of its length. 

Pathological Report. Specimen of complete 
thyroid, measuring 3 X 7 X 4cm., 7 X 6 X 4 
cm., 5 X 4 X 3 cm. and five other smaller 
pieces. The cut surface was yellowish white, 
hard, rather uniform with a few hemorrhagic 
areas. All tissues showed similar gross appear- 
ance, except one small nodule that appeared 
to be more colloidal. 

Miscroscopic Report. Section consists of 
almost solid masses of large cells like thyroid, 
but are large. Some contain vacuoles of colloid 
material. There is a lobulated arrangement 
of the cells. 

Diagnosis: Carcinoma of the thyroid. 

Following the operation she had a moderate 


*From the Department of Surgery, Clinic of Dr. S. J. Waterworth, Clearfield, Pa. 
Submitted for publication September 30, 1929. 
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postoperative reaction, temperature never 
reaching above 103.2°F. (rectal) and was within 
normal limits in about 8 days. The tracheotomy 


Fic. 1. 


tube was changed several hours each day. 
Three days later it was left out entirely and 
the wound was allowed to heal. On the twenty- 
eighth day following admission the patient 
was discharged with thyroidectomy wound 
almost closed. Her general health had tm- 
proved. She was advised to return every month 
for a check-up examination on her condition. 

She returned several times, after which she 
was not seen until a year had passed. She was 
then admitted to the hospital for the second 
time, with a history of having lost weight for 
eight months. She had considerable irritation 
in the neck with choking which made it impos- 
sible for her to sleep. At this admission the 
patient was emaciated, bronze colored and felt 
very much depressed. Examination of neck 
revealed a hard mass on the left side of the 
trachea. Two days later an operation was done! 
with the following report: excision of all car- 
cinomatous tissue which, on the left, extended 
behind the trachea involving the esophagus. 
A small area of the esophagus was caught with 
the artery forceps in dissecting, but apparently 
was not punctured. The area was turned in 
with catgut sutures. Dissection was very 
difficult and was attended with great anterior 
hemorrhagic oozing which was controlled with 

1 By Dr. S. J. Waterworth. 
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cautery, suture and packing. In dissecting 
off the carcinomatous mass of the trachea, 
the anterior portion of trachea, the second 
and third tracheal rings had been absorbed, 
carcinomatous tissue growing within the lumen 
of the trachea. A long tracheotomy tube was 
introduced and the wound was packed with 
acriflavine gauze, skin flaps partially closed 
over gauze. 

Pathological Report. Carcinoma of thyroid 
(recurrent). 

Following this operation she had a moderate 
postoperative reaction. The temperature 
reached 103.4°F. (rectal) and on the third day 
began coming down. The tube was changed 
daily and considerable mucus was present, 
hence a catheter was placed through the tube, 
which was in turn connected to an aspirating 
apparatus. About every two hours aspiration 
was carried out. The wound was kept antisepti- 
cized as best as it could be, but due to mucous 
coming in contact with it a slight infection 
occurred and immediately the temperature 
jumped several degrees. In two days it was 
noted that a small opening was present which 
extended downward into the mediastinum. 
A catheter was placed in the sinus tract and 
a quantity of pus aspirated. This was carried 
out several times a day. The temperature 
during this time ranged between 100.4 and 
105.2°F. (rectal). The third day following 
aspiration of pus, Dakin’s solution was used 
for irrigation. This treatment caused the fever 
to drop several degrees. Two days later she 
began having severe pain in the chest with 
shortness of breath. This was followed by a 
rise In temperature to 106°F. (rectal) which 
fell to normal the next morning. That after- 
noon sodium iodide was passed through the 
catheter within the sinus tract and a roent- 
genogram was made,? following which fluid 
was again aspirated. After this procedure the 
patient rested well until several hours later 
when she began complaining of severe pain in 
the chest which radiated to the suprasternal 
notch. The pain lasted for about two minutes, 
then suddenly she ceased to breathe. Artificial 
respiration was resorted to but without avail. 
No autopsy could be obtained, but the roent- 
genogram will prove the diagnosis. 

* By Dr. W. E. Reiley. 
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FOREIGN BODIES IN THE BRAIN* 


Leo DRETZKA, M.D., F.A.C.S. 


DETROIT, MICH. 


from archeologists, is as old as 

any branch of the science, it Is 
only since the development of the roent- 
ven-ray and the fluoroscope that the 
surgeon has been equipped to invade with 
any degree of certainty the innermost 
domain of personality and of life itself. 
The experience gained in the World 
War, when a vast amount of radical 
brain surgery was performed, has greatly 
enhanced our knowledge of what can be 
done within the cranial vault. It has given 
the surgeon a new boldness for emergencies, 
it has drawn with greater precision the 
line beyond which we may not venture. 

Our great cities send to the operating 
tables a stream of casualties not unlike 
those moving back from a relatively quiet 
sector during the war. The injuries of 
industry, of traffic, and of crime all 
include a high percentage of cases in which 
penetration of the brain by foreign bodies 
is to be suspected. 

Any injury to the head suggests the 
possibility of a foreign body in the brain. 
Not infrequently an uneventful recovery 
from a seemingly trivial head injury is 
followed in after years by brain abscess, 
migraine, vertigo, mental confusion, epi- 
lepsy, extreme lassitude and other symp- 
toms originating in mechanical interference 
with the functioning of various parts of 
the brain. 

These notes are based on a personal 
study of 2308 head injuries admitted 
to the Receiving Hospital of the City of 
Detroit during a four-year period. Of 
this number, 1662 were fractures and 62 
were wounds caused by missils or weapons. 
| It is Imperative in every case of brain 
injury to proceed as rapidly as_ possible 
with a complete fluoroscopic and roentgen- 
ray examination, made with exacting 


brain surgery, we learn 


care by a trained expert. If the case 
presents itself at any distance from the 
facilities for such examination, it should 
be transported to the proper place as soon 
as shock has been overcome sufficiently 
to make such a move safe. Next in 
importance, and never to be neglected, 
is a neurological examination, conducted 
by a specialist in that field. 

Before entering upon a discussion of 
certain types of brain injuries in which 
foreign bodies are involved, it is well 
to meet fairly the question as to just what 
conditions indicate the necessity of opera- 
tion. It is true that very often foreign 
bodies may become encapsulated and cause 
no radical symptoms immediately. It is, 
therefore, natural for the surgeon whose 
practice does not include a large number 
of brain traumata to follow the course 
that seems safest at the time. This is 
probably a logical decision if there are 
not available the very best aids, both 
human and mechanical, to insure the 
success of an entrance into the deep tissues 
of the brain. But where such aids are 
available, it is best to clear away at once 
the possible causes of accumulative 
complications which may lead to the 
gravest consequences. 

In examination of brain injuries involv- 
ing foreign bodies, it should be borne in 
mind that seldom is there a single well- 
outlined object to be sought. Penetration 
of the hair layer, of skin and bone and 
sometimes of some form of headgear, 
is likely to carry with it skull splinters 
and fragments of the missil itself, together 
with a trail of other material potentially 
infective. 


THROUGH-AND-THROUGH WOUNDS OF 
THE CRANIUM 


Systemic shock is, of course, terrific 


* Submitted for publication September 10, 1929. 
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in a through-and-through penetration and 
urgent attention to general resistance Is 
of first importance. The wounds of entrance 


Fic. 1. W. L., F. 987, aged forty. Kicked and stabbed. 
Roentgen-ray shows }4 in. point of knife blade 
embedded in median line of frontal bone with linear 
fracture 1 in. in length about 4 in. above glabella. 
Recovery. Knife blade removed by operation. 


Fic. 2. Shows knife blade illustrated in Figure 1. 
Viewed in this position, it may be interpreted as 
foreign body in brain and not embedded in skull 
bone. 


and exit are shaved and_ thoroughly 
cleansed, and asepsis maintained, without 
any effort either to install drainage or to 
close the wounds. As soon as it is practi- 
cable, roentgen-ray examination should 
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be made to determine whether any foreign 
matter has lodged in the pathway of the 
wound. If the examination is negative, the 
wound of entrance should be excised 
sufficiently to assure the removal of infected 
and damaged soft tissue. Then the bony 
opening must be enlarged to expose 
healthy dura. The ragged edge of the dural 
wound is also trimmed away and the 
cortical lesion treated as indicated in the 
individual case. This will also assure 
natural drainage. It is not necessary 
to excise the wound of exit. 


FOREIGN BODIES IN THE BRAIN 


A foreign body, or a group of them, 
having been located within the brain and 
the advisability of removal determined 
upon, preparations for the operation should 
include the fluoroscope and electro-magnet, 
both of which are to be in readiness for 
instant use. It should be borne in mind 
that while the lead cores of modern 


Fic. 3. E. S., F. 5851, aged thirty-three. Shot in 
quarrel. Roentgen-ray shows fracture of left temporal 
bone. There is also evidence of gunshot fracture of 
left orbit. Numerous metallic fragments embedded 
in outer margin of orbit. One large fragment which 
appears to be partially in left sphenoidal sinus. 
Discharged, recovered, ten days later. No symptoms. 


bullets will not respond to the magnetic 
pull, the alloy jackets, which often are 
stripped from the core and left in the 
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wound, frequently behind the 


Fic. 4. J. P., F. 4586, aged twenty-eight. Shot trying 
to stop fight. Roentgen-ray shows opaque shadow, 
shape of bullet, which is just above right mastoid 
within skull. Discharged, recovered, sixteen days 
later. No symptoms. No operation. 


The majority of foreign bodies are, how- 
ever, removed by direct operation. If 
the wound of entrance is to serve as the 
path through which the foreign body is to 
be extracted, then the surgeon must enter It 
with care, giving all his attention to the 
aseptic cleansing of the tract of foreign 
material. 

Local anesthesia is invariably preferable. 
It enables the surgeon to work without 
the interference of the mask, and does not 
tend to upset the balance of vitality, 
which may be very delicate in any case of 
gross injury to the brain. 

Hemorrhage. It is frequently impera- 
tive that immediate attention be given 
to the control of severed blood vessels or 
sinuses and that the removal of the missil 
be delayed until some more opportune 
time. A bullet or fragment of bone may 
penetrate the sinuses, most frequently the 
longitudinal on account of its exposed 
position. Hemorrhage from the middle me- 
ningeal arteries must be immediately con- 
trolled by ligature. Frequently, however, 
the missile or bone fragment lies in the 


direct field of operation and is readily 
removable. 


bullet, 
sometimes beyond it, or flung off at angles 
to its course, are attracted by the magnet. 
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COMPLICATIONS 


It is to avert complications that the 
radical procedure of removal of all foreign 


Fic. 5. Bullet which lies posterior to right ethmoidal 
cells. Large fragment to right margin of orbital ridge. 
Also minute fragments within region of right orbit. 


objects is advised. The most scrupulous 
adherence to surgical asepsis is, obviously, 
required, with meningitis as a routine 
outcome of infection. 


Fic. 6. Bullet in lateral aspect of right orbit which 
has fractured lateral orbital rim. 


Drainage. There is no hard and fast 
rule regarding drainage. When it has 
been possible to remove foreign material, 
and pulped brain tissue, and the oozing has 
ceased, then a rubber wick at the extreme 
angle of the wound is usually sufficient. 
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In the presence of pus deeper drainage is 
necessary. Hard rubber tubes must never 
be employed. Drainage is to be continued 


Fic. 7. Bullet 19 in. to left of median line and '¢ in. 


above line drawn between auditory canals. It is }¢ 


in. posterior to clinoid process. 


until all oozing has ceased or bacterial 
examination warrants that it be discon- 
tinued. Irrigation of the wound with warm 
saline often facilitates drainage. 

Abscess is usually a rather late con- 
sequence of a foreign body within the 
brain. Although it is usually averted by 
the complete removal of the foreign 
matter, there is always the likelihood 
that it will occur even after that has been 
accomplished. Headaches, repeated rises 
in temperature, mental dullness, point to 
the possibility of abscess. 

About 15 per cent of brain abscesses 
are traumatic. The usual causes are 
fractures of the vault infected from with- 
out, or a foreign body penetrating through 
an infected sinus. A traumatic abscess is 
usually in the direct line of the original 
injury. It may be free or it may be encap- 
sulated and it is usually single. When in 
the motor cortex, it often induces epilepsy. 

I find it convenient tn classifying symp- 
toms, to divide them into acute, dormant 
and exacerbating types. The acute type 
has an almost immediate progressive onset: 
the fever is high and accompanied by 
delirium, anorexia and vomiting. This 
tvpe resembles a purulent meningitis, and 
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in the absence of focal symptoms, it is 
difficult to make a definite diagnosis. 
After the abatement of the acute symp- 


Fic. 8. A. P., F. 1500, aged thirty-three. Complaint 
was headache back of left ear and periodical attacks 
of blindness. Was shot in hold-up three years pre- 
vious and after being confined to hospital for twenty- 
one days was discharged. Since then has become 
progressively worse. 

Roentgen ray shows oblong opaque shadow within 
cranial cavity on left side on line with upper border 
of mastoid. Also small opaque shadow embedded in 
soft tissue. 

Operation: Local anesthetic 1 per cent novocaine. 
Debridement was done at site of entrance. Skull 
was thickened at place of entrance. Dura was incised 
and bullet found lodged 34 in. beyond cortex. It was 
completely encapsulated. 

Discharged recovered, without symptoms, twelve 
days after operation. 


toms, drowsiness, stupor and coma set in. 
The pupil on the side of the abscess may be 
dilated and fixed. 

In the dormant type, an abscess may 
remain dormant for years and produce 
only such vague symptoms as headache, 
mental dullness and impairment of vision, 
as witness Case 1: 


Case 1. J. B., a southern negro, who had 
passed the draft board and was in an embarka- 
tion camp ready for overseas duty. The stren- 
uous drilling caused him to complain of severe 
headaches and he was removed to the base 
hospital for observation. Several days alter 
admission, he began having convulsions which 
increased in severity. His neurological examina- 
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tion was quite negative, as was his history. 
A roentgen-ray examination of the skull 


disclosed a knife blade 1! inches in length 


Fic. 9. Bullet in lateral aspect of right orbit which 
has fractured lateral orbital rim. 


penetrating the occipital bone and extending 
into the brain. More careful questioning helped 
him to recall a fight about ten years previous 
to this time, in which knives were used as 
weapons, but there was no disability at the 
time and he had engaged in his regular employ- 
ment all these years without the least discom- 
fort or the knowledge of the knife blade in 
his brain. 

Operation for brain abscess and removal of 
knife blade; left occipital region. A large 
encapsulated abscess was evacuated. The walls 
of the abscess were extremely thick and the 
cortex destroyed. Irrigations but no drains 
were used. Exposure of the cavity was done 
by removing a large area of bone overlying 
the abscess. No brain hernia resulted. Complete 
recovery. 


It is this type which is so frequently 
found at autopsy. 

A history of previous injury usually 

iccompanies the exacerbating type. The 
patient has apparently recovered from a 
Sku wii Injury when suddenly a high fever 
and leucocytosis sets in with all the symp- 
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toms of the acute type. These symptoms 
are followed by convulsions, aphasia, 
monoplegia or hemiplegia. The localizing 


Fic. 10. Knife blade removed from brain. It was 
surrounded by cortical abscess. Recovery. 


symptoms, either spasmodic or paralytic, 
indicate the center which is irritated and 
destroyed, as witness Case 11: 


Case ur. I. L., admitted to the hospital 
Sept. 19, 1924, following, an automobile acci- 
dent. He was semiconscious and restless. There 
was an abrasion and contusion of the left 
face and scalp, and a slowly oozing hemor- 
rhage from the nose and mouth. His lower jaw 
was fractured. The pupils were unequal, the 
left being larger than the right. Roentgen-ray 
examination of the skull was negative. 

September 24. Entirely unconscious and 
delirious with no paralysis. 

October 2. Condition improving. There was 
a return to consciousness, but a typically 
septic temperature. At this time, a purulent 
discharge of the left ear evidenced itself, which 
the aurist pronounced an otitis media. 

Neurological examination disclosed a partial 
paralysis of the right arm and leg and left 
facial paralysis. Reflexes extremely active. 


Diagnosis. Abscess of the brain, left tem- 
porosphenoidal region. 
Operation. An elliptical incision was made 


and the skull exposed. A comminuted fracture 
of the petrous portion of the temporal bone 
was exposed. The loose fragment was removed 
and the defect enlarged. The dura was tense 
and there was no pulsation. Immediately on 
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incising the dura, the brain bulged into the 
wound. Thick staphylococcic and streptococcic 
pus escaped after the cortex was punctured. 
The opening was enlarged and a cavity the size 
of a hen’s egg exposed. The patient made an 
uneventful recovery. There was no brain hernia. 


An examination of the eye grounds 
often shows a retinitis due either to pres- 
sure or to toxemia. 

Abscesses develop more frequently in 
the white matter of the brain because 
this is less resistant and liquefies more 
easily than the cortex upon which the 
pus accumulation impinges. 

Recent abscesses contain colored pus 
and later this pus becomes greenish. 
Staphylococci and streptococci are the 
organisms most frequently found in 
traumatic cases. 

Epilepsy sometimes occurs as a sequel 
of penetration of the brain by a foreign 
body. Site of the injury seems to have no 
special bearing on the occurrence of this 
condition, nor have we any adequate 
amount of material on which to base 
conclusions regarding preventive meas- 
ures. The follow-up of brain injury cases, 
occurring as they do in the big industrial 
centers for the most part, is unsatisfactory. 


Dannreuther—Uterine Polyposis APRIL, 1030 


Check on patients seemingly recovered 
is impossible. We, are however, justified 
in assuming that prompt and effective 
removal of all foreign bodies from the 
brain vault is a precaution materially 
tending to decrease the likelihood of the 
epileptic complication. 


MORTALITY 


High mortality in injuries of the brain 
itself must be expected. This is an argu- 
ment for, rather than against, the coura- 
geous attempt to avert disaster in the event 
the patient is destined to survive. Of 
course, there are brain areas whose penetra- 
tion must result fatally. 


POSTOPERATIVE CARE 


After operation the patient should be 
propped up in bed and the head covered 
with ice bags. Morphine should be given 
every five hours for several doses to insure 
rest and quiet. Bromides may be used 
during convalescence if indicated. The 
possibility of infection is the most serious 
complication which the surgeon must 
look for: a rise in temperature, delirium, 
vomiting, muscular twitching or neck 
rigidity indicates its onset. 


UTERINE POLYPOSIS 
MALIGNANT TRANSFORMATION WITH PULMONARY METASTASES* 


WALTER T. DANNREUTHER, M.D., F.A.C.S. 


NEW YORK 


HE several histologic varieties of 
cancer of the uterine corpus, with 
the exception of chorionepithe- 
lioma, are characterized by relatively slow 
destruction of the myometrium, late 
perimetritic lymphogenous metastases (as 
contrasted with rapid parametrial involve- 
ment in cases of cancer of the cervix), 
and abnormal bleeding or a thin leucor- 


rhea as the earliest symptom. In the begin- 
ning of its progress, it can only be detected 
by microscopic examination of endome- 
trial curettings. Hence, early diagnosis 
is predicated upon a diagnostic curettage, 
and a favorable prognosis is in turn 
dependent upon prompt recognition of 
the disease with immediate surgical 
intervention. 


* From the Department of Gynecology, New York Post-Graduate Medical School and Hospital. Read before the 


Section on Obstetrics and Gynecology, New York Academy of Medicine, May 28, 1929. 
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Although malignant polyps are said the myometrium; (6) the tendency of 
to develop from distended endometrial corporeal cancer to metastasize to remote 
glands, the literature is not enlightening organs through the blood vessels instead 


Fic. 2. Uterus opened, showing huge polypoid mass 
of friable adenocarcinomatous tissue. 


of through the lymphatics, probably be- 
cause after the climacteric the lymph 
channels become small and their circula- 
tion inactive; and (7) the impotence of 
the pelvic surgeon to save life when such 
metastases are already present. 


Fic. 1. Papillary projections of polyp protruding from 
cervix. Many layers of foamy polygonal cells with 
small dark nuclei are arranged around a thin central 
vessel. 


concerning the tendency of benign glandu- 
lar polyps of the fundus to undergo 
malignant transformation. The appended 
case report together with the histopathol- 
ogy of the specimen, exemplifies the 
following important points: (1) the meta- 
plastic transition of a benign lesion of the 
endometrium into a malignant growth; 
(2) the inclination of some practitioners to 
periorm a therapeutic rather than a_ Fic. 3. Bulk of adenocarcinomatous mass has been 
diagnostic curettage for abnormal uterine elevated, to demonstrate cornual attachments, 
bleeding: ( ) the ot f . h remarkable normality of most of myometrium, and 

TE 3 th om or removing the extensive endometrial polyposis, many areas of 
uterus for extensive uterine polyposis; 


which are still benign in character. 
(4) the long period of time that may 
elapse between the initiation of malignant 
disease of the uterine fundus and wide- 
Spread destruction of the myometrium; 
(5) the pronounced proliferation of some 
papillary adenocarcinomatous growths, 
with comparatively slight infiltration of 


CASE REPORT 


Mrs. E. B., aged sixty-three residing out 
of the city, with an irrelevant family and pre- 
vious personal history, was referred by her 
physician on March 19, 1928. She had men- 
struated at fourteen, married at seventeen, 


om 
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had one normal labor in her early twenties, 
and passed through an uneventful menopause 
at forty-nine. Pelvic symptoms appeared for 


Fic. 4. Infiltration of endometrium with tremendous 
number of plasma cells. Endometrial lining is meta- 
plastic cuboidal epithelium. There are irregular 
groups of “benign” glands, also with metaplastic 
epithelium. 


the first time three years previously, when she 
noticed a little watery vaginal discharge, 
spotty bleeding, and occasional shreds of 
tissue. During this three-year period she was 
curetted twice by two different physicians, but 
neither one saved or examined the curettings. 

The patient was a well-nourished, robust, 
elderly woman. There was no evidence of 
anemia or cachexia. Pulse 72, blood pressure 
132/82, blood count and blood chemistry 
normal. Thyroid normal, heart sounds good, 
lungs clear, and abdominal examination nega- 
tive. There was a moderate degree of cystocele 
and rectocele. A pedunculated mass with a 
necrotic surface, about the size of a walnut, 
projected from the cervix. The uterus was 
symmetrically enlarged but did not feel unusu- 
ally hard. The adnexa were normal. 

The patient deferred entering the hospital 
for removal of the cervical polyp (which was 
presumed to be malignant), diagnostic curet- 
tage, and radium therapy, until April 1o. 
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The laboratory diagnosis, made on the speci- 
mens submitted at that time, was papillary 
adenocarcinoma and chronic endometritis (Fig. 
1). The report further stated: “‘the tissue is 
very necrotic and shows marked evidence of 
dissolution, surrounded by extensive necrosis 
and hemorrhage. Sections from the curettings 
show narrow glands, with normal epithelium, 
surrounded with lymphocytic infiltration, 
which is scattered in the dense stroma.” 

Preoperative Histopathologic Diagnosis. 
Chronic endometritis, polyposis and papillary 
adenocarcinoma. 

Operation. The patient delayed re-entering 
the hospital until May 7, when a wide pan- 
hysterectomy was performed. Her convales- 
cence was uneventful and she left the hospital 
on the fifteenth day. 

Pathological Report. Uterus weighs 175 gm. 
It measures 14 cm. in length and 10 cm. in 
width. It is uniformly enlarged. The cervix 
has a normal vaginal collar of mucosa. Both 
tubes and ovaries are attached. Each tube is 
11 cm. long and has a free fimbriated end. 
The tubal serosa is congested and covered with 
small cyst-like growths, varying from 2 to 4 
mm. in diameter. The tubal lumen is narrow 
and seems to be free. Both ovaries are similar, 
measuring 4 cm. in diameter, and are covered 
with normal whitish serosa. On section, diffuse 
fibrosis is seen, with some yellow remnants 
of corpus luteum. 

On opening the uterus, the cavity is found 
filled with polypoid masses of friable tissue 
(Fig. 2). They break down easily. Some of them 
hang down from the fundus into the cervical 
canal. Filiform projections are distinct in some; 
in others there is much necrosis. Two larger 
masses are seen in each cornu, and these seem 
to be connected by chain-like extensions. 
The endometrium is cushion-like everywhere. 
There are numerous polypoid masses, and some 
of them have stems (Fig. 3). The polyps vary 
from 3 to 15 mm. in diameter. At the base of 
the tumor irregular extension of the growth is 
noted, but this does not penetrate more than 
3 or 4 mm., and the growth is surrounded by 
at least 2 cm. of fibromuscular uterine wall, 
which is firm In consistency. 

Sections show irregular islands of endome- 
trium. In some places there is very rich inflam- 
matory infiltration all along the surface of the 
endometrium, which seems to consist almost 
entirely of plasma cells (Fig. 4). The covering 
consists of metaplastic epithelium of rather low 
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cuboidal cells. In some places there are endome- 
trial glands which are lined by one or more 
lavers of cylindrical cells. There are no mitotic 


and endometritis. 


figures in these areas, although the cells are 
irregular in shape and surrounded by typical 
stroma. Many areas show superficial erosions. 

Sections of some polyps show hyperplastic 

glands with hemorrhagic stroma. These glands 
are surrounded with rich inflammatory infiltra- 
tion of lymphocytes and plasma cells. No 
epithelial invasion is evident (Fig. 5). 
_ In other sections, the base of the growth 
is seen, with atypical cells predominating. 
hese cells are large and pale, and have small 
dark nuclei. A few mitotic figures are seen. 
The surface of these polyp-like outgrowths 
shows fine papillary projections, with stems of 
stroma in which there are many layers of 
similar large pale cells (Fig. 6). 

Sections of the ovary show marked fibrosis 
and oid hyalinized follicles. There is no evi- 
denc of metastatic growth. 

Sections of the tubes show somewhat 
thickened folds with diffuse fibrosis. The blood 
vesscis are congested and distended. The 
noduies on the serosa, seen in the gross, corre- 
spond to small cysts which are lined with flat 
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serous cells. They contain homogeneous pink- 
staining substance. 
Pathological Diagnosis. Chronic endome- 


Fic. 6. Border of malignant polypoid growth of fundus, 
derived from metaplastic epithelium. Atypical 
adenocarcinoma of uterus. 


tritis with activity. Benign uterine polyposis. 
Papillary adenocarcinoma of the fundus uteri. 
Peritoneal cysts of the fallopian tubes. 
Pathological Note. This growth is of the 
differentiated type and is probably of long 
duration. There is a very extensive diffuse 
endometritis of an almost pure plasma cell 
type, and there are multiple foci of glandular 
hyperplasia, which in some places form benign, 
and in others distinctly malignant, proliferation 
Follow-up. The patient reported on October 
6, 1928, free from pelvic symptoms and appar- 
ently in excellent general condition. There was 
no evidence of local recurrence. The patient 
stated, however, that she had noticed occa- 
sional attacks of vertigo. Since she had not lost 
weight, and her pulse rate, blood pressure, and 
urine were normal, she was advised to return 
to her physician. A few days thereafter she 
developed an irritating cough, which could not 
be accounted for and which failed to respond to 
the usual remedial measures. An x-ray examina- 
tion of the chest was therefore deemed advisable. 


Fic. 5. Border of benign polypoid hyperplasia of glands 
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X-ray Examination of the Chest. Ventro- 
dorsal, dorsoventral, and right lateral views. 
Roentgenographic and fluoroscopic study. 


Fic. 7. X-ray picture of chest, six months after hyster- 
ectomy. Adenocarcinomatous metastases in lung 
tissue are seen distinctly. 


The chest is symmetrical. Right hilum 
moderately enlarged and thickened. A circular 
shadow of increased density is seen on the 
right side, having a diameter of 134 inches. 
This involves the lung parenchyma, mesial 
first and second zones, slightly above the hilum 
(Fig. 7). Another circular shadow, much 
smaller and less dense, is seen on the left side 
in the infraclavicular region. There is a moder- 
ate amount of peritruncal thickening of the 
right and left descending bronchi. The heart 
is slightly enlarged to the left. Aortic arch not 
widened. Retrocardiac space is clear. 

X-ray Diagnosis. Metastatic carcinoma of 
the lung. 

Progress. 
for the winter. 


The patient was sent to Florida 
Her condition apparently 
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remained the same for a few weeks, but then 
became slowly worse, and she returned home 
on March 31, 1929. Another roentgenographic 
examination of the chest on April 2 showed 
various sized nodules throughout both lungs, 
characteristic of metastatic malignancy. The 
patient was drowsy much of the time, irra- 
tional occasionally, and extremely weak and 
emaciated. She coughed a great deal but did 
not suffer from pain. Death occurred on May 
21, 1929, and an autopsy was refused. 


COMMENT 


The histogenesis of this adenocarcinoma 
of the uterus can be traced by the discovery 
of different areas in the extirpated specimen 
which still exhibit the several stages in 
the transformation of a benign process 
into one that is malignant. It seems 
logical to assume that the sequence of 
events consisted of: (1) severe inflam- 
matory edometrial changes, (2) repara- 
tion, (3) overgrowth of glandular tissue, 


(4) polypoid formation, (5) malignant 
alterations in the surface epithelium, 


and (6) the development of papillary 
adenocarcinoma. 

A correct diagnosis soon after the onset 
of symptoms by either of the gentlemen 
who curetted the patient, followed by 
immediate hysterectomy, might have antic- 
ipated the malignant process entirely, 
and thus precluded the remote metastases 
which rendered the delayed operation 
futile and caused the patient’s death. 
The postoperative clinical history suggests 
the likelihood of cerebral as well as pulmo- 
nary involvement, and both of these were 
probably present when the patient finally 
came to operation. It is unfortunate that 
an autopsy was not permitted. 
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RECTAL ADENOMATOUS POLYP 
WITH CARCINOMATOUS DEGENERATION * 


Danie H. Bessgsen, M.D. 


MINNEAPOLIS, MINN. 


MARRIED woman, forty-nine years 

of age, complained of bleeding from 

the rectum for three or four months. Her 
husband and 3 children were well and there 
were no leading points with reference to her 
present illness in the family, social, occupa- 
tional or menstrual anamneses. She has always 
been well except for an attack of measles and 
chicken pox. The physical examination was 
without the finding of pathologic anatomy 
except for the rectum. Here there was an 
adenomatous polyp, the size and appearance 
of a small raspberry, 114 inches above the 
internal sphincter on the posterior wall. 
Examination of the remainder of the intestinal 
tract showed no other similar lesion and she 
was recommended to have this polyp removed. 

On October 8, 1929, the polyp was excised 
with the removal and cauterization of the base. 
The first report made from the frozen section 
was that of benign tumor without degenera- 
tion. Subsequent study, however, revealed 
beginning carcinomatous changes in the base 
of the polyp; recommendation was made to 
sacrifice the anus. 

She was placed on high caloric intake, mainly 
of fluid and semisolid nature and the colon 
was washed out twice daily. On October 11, 
1929, a complete abdomino-perineal resection 
of the colon was performed. We were fortunate 
in securing an excellent induction of spinal 
anesthesia, so that the abdominal dissection 
was accomplished without inhalation anes- 
thesia. The closure of the abdomen, and the 
perineal excision were done under nitrous- 
oxide-oxygen anesthesia. The postoperative 
condition was exceptionally free from violent 
reaction. No food or water were given by 
mouth for the first five days. During each 
twenty-four hours she was given 1 liter of 10 per 
cent glucose and 3 liters normal saline intrave- 
nously. On the seventh postoperative day the 


colostomy was perforated by cautery and the 
drain and three 2 inch iodoform gauze packs 
were removed from the perineal wound. A 
Small amount of seropurulent fluid escaped 


with the gauze but this was apparently sterile 


pus. Four cubic centimeters of 5 per cent 
mercurochrome were injected into the cavity, 
which promptly closed. The patient left the 


Fic. 1. Adenomatous polyp on posterior wall of rectum. 
Base of polyp becomes carcinomatous in 50 to 60 
per cent of all cases. 


hospital with the wounds healed by primary 
intention and the colostomy acting nicely on 
October 31, 1929. 


Benign tumors of the intestine are 
infrequent; but of all benign tumors, the 
adenomatous polyp is the most common. 
They occur usually in males of younger age 
and less often in women. 

The etiology of these polyps is not 
clearly understood, though infectious or 
irritable colitis and long-standing constipa- 
tion are considered causative. This patient 
had none of these predisposing factors. 

The most important pathologic feature 
is that 50 to 60 per cent of these tumors 
become carcinomatous. They are usually 
situated in the large bowel but may 
occur in the small intestine. They are 
usually multiple but may occur singly as 
in this instance. Those adenomas located 
in the rectum are more likely to become 
malignant. 


* Submitted for publication November 1, 1920. 
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The symptoms are not often striking. 
Bleeding from the rectum, as a solitary 
evidence of disease, is worthy of careful 
study of the entire intestinal tract. Occa- 
sionally slight indigestion, diarrhea, obsti- 
pation or even obstruction may occur. 

The diagnosis is made only upon careful 
investigation of the alimentary tract when 
any of these symptoms cause the patient 
to seek advice. They may be mistaken for 
fibromas or myomas which come from 
different layers of the bowel; for hemangio- 
mas which are extremely rare, and present 
the characteristic appearance of hemangio- 
mas elsewhere. Lipomas also may _ be 
confused, though they originate from the 
fatty protrusions higher in the intestine 
and their appearance in the rectum would 
be unusual to say the least. The differentia- 
tion from malignancy is impossible without 
microscopic study. When the lesion is in the 
rectum and plainly visible, opinion may be 
erroneous. Where a large number of tumors 
is present, as in polyposis adenomatosis 
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intestinalis, the findings are usually benign, 
but even this picture may be carcinomato- 
sis. If a rectal polyp be examined and 
found benign, it may be assumed that the 
remainder of the nodes are benign. 

The treatment of the condition will 
vary, of course, with the placement of 
the neoplasm. In any case, careful pre- 
operative and postoperative attention, as 
already mentioned, is needed. The entire 
growth must be removed and especial effort 
made, if carcinomatous degeneration has 
commenced, to excise all the disease. With 
the bowel filled with polyps, ileostomy is 
done as performed by Lilienthal and Lock- 
art Mummery; and a year later, the entire 
colon is resected. It seems that the resting 
of the colon may prevent formation of 
carcinoma. In the case cited, we were 
fortunate in finding a very early carci- 
nomatous lesion and in being able to 
remove the diseased area entirely, with 
prompt convalescence. It may be hoped 
that the cure will be permanent. 


FIBROADENOMA IN AN ACCESSORY BREAST* 


RICHARD JOsEPH WHITE, M.D. 


FORT WORTH, TEXAS 


ELAFIELD and Prudden say: 


Supernumerary mammary glands, 
polymastia, at one time considered com- 
paratively rare are now known to be frequent; 
and the literature abounds with references to 
their occurrence in both sexes and on almost 
every portion of the body. In many cases these 
supernumerary glands are inactive but in 
females they may become functionally active 
at each pregnancy and differ in no way from the 
normally situated glands: in the male also these 
glands may secrete milk. Adenoma or carcinoma 
mav develop in them. 


Anyone who is aware of the condition 
has seen numerous examples of accessory 
breasts, mostly vestigial, represented by a 
rudimentary nipple, but this case is the 


* Submitted for publication August 13, 1929. 


first I have seen of a tumor growing in 
the accessory breast. 


Mrs. L. D., a young white woman, twenty- 
three years old, married, had had no pregnancies 
and had been thought by one doctor to have 
tuberculosis but this had been disputed by 
other very competent physicians. Two years 
previously she had been told by her family 
physician that two small brown spots below 
her breasts were accessory mammary glands. 
About two years ago she noticed a slight 
swelling in the region of the left accessory 
nipple and this had slowly but steadily in- 
creased in size until it had formed a consider- 
able lump and was uncomfortable most of the 
time and quite painful when she was men- 
struating. She wanted it removed because it 
was uncomfortable and she feared cancer. 
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-xamination showed a pale, thin, flat- 
chested young woman with two normally 
developed breasts. About 3 in. below their 
ver borders in the nipple line were two 


LOWE 
rudimentary, small, brown, slightly elevated 
areas with a few hairs growing around them, 
obviously accessory nipples. Beneath the left 
ene and extending below and to the outer 
side of it was a smooth mass shaped like half 
an egg cut longitudinally and firm and elastic to 
the touch. The skin over it was freely movable 
and it moved freely on the chest wall. It was 
slightly sensitive to pressure. There were no 
palpable glands in the axilla. No mass was 
palpable beneath the right accessory nipple. 
The skin and subcutaneous tissue were 
infiltrated with procaine hydrochloride and 
a transverse linear incision was made with a 
small-ellipse in its center, arcund the accessory 
nipple. The tumor was completely encap- 
sulated and was shelled out very easily with 
practically no bleeding. The other accessory 


Atlas Luxation American Journal of Surgery 831 


nipple was excised and the incisions closed 
with a rubber dam drain to the tumor cavity 
for forty-eight hours. Both healed by primary 
union except that a little serum came from the 
drainage tract for five or six days. The tumor 
removed measured 6 X 4 X 3 cm. and was 
slightly nodular on its superficial surface 
while its deep surface was slightly concave 
and fitted accurately the contour of the chest 
wall. There was everywhere a distinct capsule. 
It had a firm elastic feel. On section it was 
grayish white and very cellular in appearance. 
Microscopic sections showed an abundant 
fibrous stroma containing many glandular 
structures mostly small and of rather uniform 
size but some of them larger and of a less regu- 
lar contour. They were for the most part lined 
with a single layer of cuboidal cells with a 
definite basement membrane everywhere and 
nowhere were there more than two or three 
layers of cells, a typical fibroadenoma as we 
see them in the fully developed breast. 


SIMPLE LATERAL LUXATION OF THE ATLAS* 


ARTHUR N. Foxe, m.p. and Lewis J. FRIEDMAN, M.D. 


NEW YORK 


N 1907, Corner! drew attention to the 
frequency of simple rotary dislocation 
of the atlas. Although the diagnosis is 

relatively simple when thought of, most of 
the reported cases have only been diag- 
nosed at the autopsy table. Scattered com- 
munications stress the clinical features and 
describe the difficulties of radiological 
diagnosis. Jackson,? in 1927, was able to 
collect 27 simple cases in a wide study of 
the literature. He had seen 4 cases, in none 
of which the diagnosis had been made by 
the physician in charge. Simple lateral 
luxation of the atlas has not yet, as far as 
we could learn, been described. 

[his report is made in view of the appar- 

ent infrequency and yet claimed frequency 
ner, E. M. Rotary dislocations of the atlas. 
Ann. Surg., 45: 9, 1907. 


_ Jackson, R. H. Simple uncomplicated rotary dis- 
‘ocation of atlas. Surg., Gynec. er Obst., 45: 156, 1927. 


of simple atlas dislocations; and _ the 
interesting diagnostic problem and radio- 
logical findings that were present. 


Case 1. R. M., aged thirty-five, was 
admitted to the hospital on May 21, 1929. 
Her chief complaint was inability to use the 
left arm and leg. The past history was negative 
except for rheumatic fever at the age of twenty. 
The present illness began six weeks before 
admission with a recurrence of rheumatic 
joint involvement. Two days before admission 
the patient felt faint, lost consciousness and 
fell across the bed. On admission the physical 
examination showed a _ well-nourished adult 
female, distinctly stuporous. Questions put 
to her received only vague mumbled responses. 
The skin was generally moist, that of the face 
both moist and greasy. There was a left 
hemiplegia with supranuclear facial paresis, 
absent left abdominal reflexes and a bilateral 
Babinski sign, more marked on the left. At 


i the Fourth Medical Division and Department of Radiology, Bellevue Hospital, N. Y. Thanks are due 
’r. Alexander Lambert for permission to make this report. Submitted for publication August 20, 1929. 


the apex of the heart there was a presystolic 
and systolic murmur with systolic shock; 
at the base, accentuation of the pulmonary 
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was 3¢ inch. A tender mass was noted at the 
angle of the right mandible. Diagnosis: Adeni- 
tis with secondary trismus. 
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Atlas Luxation 


A 


Fic. 1. A. Upper cervical vertebrae in normal position. B. Rotary luxation of atlas. c. Lateral Juxation of atlas. 


second sound. There were occasional extrasy- 
stoles. Spinal puncture showed a blood-tinged 
fluid under slightly increased pressure. Diag- 
nosis: Subacute bacterial endocarditis with 
cerebral embolus. 


Fic. 2. Upper cervical vertebra of case reported. 

4, transverse process which was palpable, as described 

In text. 

On May 27 the patient was more bright 
and it was noted that she held her head in a 
peculiar position. The face was turned moder- 
ately to the left, but somewhat awry so that 
the axes of head and trunk formed an obtuse 


angle to the right. The normal position of 


the head could apparently be actively restored 
by the examiner but it would soon resume the 
abnormal one. In these maneuvers the head 
was rotating on the lower cervical vertebrae. 
The mouth could hardly be opened. At most, 
the distance between upper and lower teeth 


The condition persisted; the patient could 
not be fed adequately. A more careful examina- 
tion now showed that the supposed gland was 
bone, and probably the transverse process 
of the atlas. On the left side, a depression was 
felt behind the angle of the mandible. Normally 
the transverse processes may be felt deep and 
high between the angle of the mandible and 


the mastoid process. Posteriorly the spine of 


the atlas was palpated somewhat to the right 
of the mid line. Neither at this time nor any 
subsequent time were cord, root, or nerve 
involvements present. 

Clinical Diagnosis: Rotary dislocation of 
the atlas. 

Roentgen-ray Diagnosis: Lateral luxation 
of the atlas. 

The literature and radiological evidences 
of this condition were now investigated. It 
was Impossible to correct the dislocation due 
to the seriousness of the patient’s condition. 
The temperature fluctuated between 101° and 
103°F.; decline was gradual, and the patient 
died on June 18. No autopsy was obtained. 


CLINICAL FEATURES 


Rotary dislocation of the atlas is usually 
unaccompanied by cord or root involve- 
ment. The condition may be chronic for 
years in ambulant patients. The primary 
injury may be trivial. The degree of dis- 
location varies in different patients. [he 
case reported clinically gives features identi- 
cal with those described in rotary disloca- 
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tion of the atlas. It is unusual in that it 
occurred in a fall due to a cerebral accident 
in the course of subacute bacterial endo- 


carditis. It showed the cardinal features of 


simple rotary dislocation and lateral luxa- 
tion: deviation of the head, trismus, and 
palpable displacement of the transverse 
and spinous processes of the atlas. It was 
impossible to examine the atlas by oral 
pi alps ition due to the extreme trismus. It Is 
possible that if more frequently considered, 
the condition would be more frequently 
diagnosed. It is also possible that certain 
cases previously described as rotary dis- 
location really were lateral luxation. 


RADIOLOGICAL FINDINGS 


While there is no doubt that luxation of 


the atlas can be diagnosed clinically, the 
differentiation between the simple lateral 
and rotary lateral can be made only radio- 
graphically. The former condition when 
present is more difficult to recognize in 
view of the slight abnormal findings. The 
rotary lateral luxation produces so much 


distortion that its presence is readily 
recognized on the radiograph. This can be 
seen on the accompanying photographs of 
experimentally produced luxation of a 
dried specimen of vertebrae. 

The cardinal signs in lateral luxation of 
the atlas are: (a) the obliteration of the 
transverse process on one side; (b) the 
malalignment of the articulating surfaces 
of the atlas and axis; (c) eccentric situation 
of the odontoid process. 

These findings can be seen only in the 
anteroposterior position. The lateral view 
of the cervical spine does not show any 
abnormality. 


SUMMARY 


Simple lateral luxation of the atlas, 
case of which is here reported, has to our 
knowledge not yet been described. Simple 
dislocations of the atlas are said to be more 
frequent than generally believed. The 
recognition of this condition ts not difficult 
when considered in the differential diagno- 
sis both clinically and roentgenologically. 


OSGOOD-SCHLATTER’S DISEASE* 
G. H. V. Hunter, M.D., F.A.C.S. 


BROOKLYN, N. Y. 


INCE Osgood described this condi- 
tion of the tibial tubercle,! different 
writers have written of it and re- 
ported cases. As it is of more common 
occurrence than is generally supposed and 
is frequently overlooked by the busy 
practitioner, I am taking the liberty of 
citing the following cases, which have 
come under my observation recently. 
In all these cases the patients were 
young and active in school sports and 
attribute the condition to violent exercises. 
There was a history of pain during or 
lollowing the engagement in some strenu- 
ous exercise. In Osgood’s original article 
ost. M. S. J., 1903. 


he drew attention to the fact that generally 
the tubercle of the tibia is developed 
from the upper epiphysis of the tibia and 
comes down in a beak-like projection which 
begins to unite to the shaft about the 
age of puberty. In rare cases the tubercle 
is developed in a separate center. To the 
tip of the tongue-like projection the 
fibers of the patella ligament are attached 
and during violent exertion it is quite 
easy for a portion of the bone to be torn 
away. 

Case. F. T., aged fifteen vears, was seen 
by me on May 7, 1927, with a history of pain 
over the tubercle of the tibia, of four months’ 
duration. It was first noticed while wrestling 


*Submitted for publication September 19, 1929. 
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Fic. 2. Case 1. Left knee. Note irregular appearance 
of tubercle with tearing-away of small portion. 


aged fifteen years. 


Fic. 3. Case 1. Three months later. Note bone Fic. 4. Case u. Left knee. Tubercle attenuated wth 
proliferation. few fibers pulled away. 
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with another boy at school and gave consider- 
able pain, which was relieved somewhat by 
rest. Pain remained and was especially noticed 
in going up and down stairs. On examination 
the tibial tubercle was found tender and swol- 
len and there was some pain on flexion but less 
on extension. A roentgenogram taken at that 
time showed the peculiar thinning-out of the 
tubercle of the tibia with a moth-eaten appear- 
ance, quite different from the normal beak-like 
projection, as seen on the opposite tibia. The 
treatment was immobilization in a_ plaster 
cast, from midcalf to midthigh, first placing a 
piece of split felt over the tubercle and fixing 
with adhesive, then protecting the limb with 
cotton. This dressing was applied with the knee 
extended and caused little if any inconvenience, 
allowing the patient to walk on it and attend 
school duties. Cast was left on one month, 
then removed and reapplied. Patient stated 
that the pain disappeared immediately follow- 
ing the application of the cast. The second cast 
was allowed to remain on for five weeks and 
then removed. Following this the patient wore 
a bandage during the day only and the pain 
never reappeared. Three months from the time 
the first roentgenogram was taken, a second 
one was made, showing the thickening of the 
tubercle by bone callus. At this time there 
was no pain on pressure and no symptoms 
were elicited by extreme flexion or extension. 


Case ul. W. B., aged fourteen years, was 
first seen on October 29, 1927 with a history 
of injury during a basketball game, three 
weeks before. The typical symptoms of pain 
on pressure and on going up and down stairs 
were complained of and the roentgenogram 
showed the same thinning-out, irregular 
appearance as shown in Case 1. The treatment 
was identical and roentgenograms taken three 
months later showed a much different appear- 
ance than on the first examination. Here too 
we tind much bone callus thrown out and the 
tubercle was not tender on pressure. The 
patient was symptom-free and discharged. 

Casein. A girl, aged fourteen years, hurt 
her knee in a gymnasium and gave the classical 


symptoms. Examination showed the same 
tencerness on pressure over the tubercle, which 
seemed swollen and there was pain on flexion 


anc extension. Roentgenograms revealed the 
= appearance as seen in the former cases. 
reatment instituted was immobilization in 
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plaster, changing the plaster at the end of 
five weeks. The patient then wore a bandage 
for five weeks after removal of the second cast. 


Fic. 5. Case 1. Note thinning out of tubercle. 


A final roentgenogram shows the same bone 
formation as seen in the other two cases. 
Patient was discharged at the end of three 
months, symptom-free. 


I have kept in touch with these cases 
since discharge and there has been no 
return of symptoms. 


CONCLUSIONS 

1. A tearing-away of part of the tubercle 
of tibia may occur with only a moderate 
amount of disability. 

2. The accident is most likely to happen 
from the ages of twelve to sixteen and more 
especially in strong athletic types. 

3. Immobilization in plaster cast for 
from two to three months will allow 
nature to heal the lesion. 
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VESICAL NECK OBSTRUCTION WITH LARGE VESICAL 
CALCULUS, BILATERAL HYDROURETERS 


WITH HYDRONEPHROSIS. DOUBLE LEFT KIDNEY AND URETER* 


CLARENCE G. BANDLER, M.D., F.A.C.S. AND JOSEPH A. HyAMs, M.D., F.A.C.S. 


NEW 


HE subject of this communication, 
(B. B.), is a young, poorly nourished 
man, 25 years of age, who was admitted 


Fic. 1. Roentzenogram showing shadow of large 
calculus. 


to the Urological service of the New York Post 
Graduate Hospital in July, 1928. The patient’s 
complaint was painful micturition, which 
symptom had been constant for a period of 5 
years. This pain was continuous throughout 
the act, and was particularly severe at the ter- 
mination of the flow. No urethral discharge nor 
hematuria had been observed, but the stream 
was markedly diminished both in size and 
force. The patient voided about four times dur- 
ing the day, and there was frequency of four 
or five times at night. 

Previous history revealed no evidence of 
venereal infection, as the patient denied both 
gonorrhea and genital ulcer of any kind. 

Family history bore no relation to his present 
illness. 


Physical Examination. A young man, some- 


YORK 


what emaciated, of rather sallow complexion 
and very anxious mien, who evidently had lost 
considerable weight. Eye examination is nega- 
tive. Nose and throat reveal an atrophic rhinitis 
on the right side, with muco-pus in small 
amounts exuding from left turbinate bone. 
Uvula was markedly elongated and reddened, 
while the tonsils were deeply imbedded and 
congested, and a moderate amount of purulent 
material was expressed therefrom. The pharynx 
was congested, and the epipharynx was dry 
with crust formation. Diagnosis of subacute 
tonsillitis and pharyngitis was made from the 
aforesaid findings, and local treatments were 
immediately instituted. Heart and lungs were 
essentially negative. Abdominal examination 
revealed two palpable and movable kidneys, 
which were moderately tender. Palpation of the 
suprapubic area elicited tenderness over the 
bladder on both moderate and deep pressure. 
Rectal examination was negative, as was the 
examination of both extremities. Reflexes were 
moderately exaggerated. Temperature was 
100.8°, pulse 100 and respirations 20. Three 
days after admission, routine x-ray examina- 
tion of the genito-urinary tract, showed marked 
bilateral nephroptosis, with the shadow of a 
large round calculus in the bladder. (Fig. 1.) 
Cystoscopic examination was performed un- 
der caudal anaesthesia, due to spasm at the 
internal sphincter and vesical intolerance. On 
introducing the cysto-urethroscope, its tip had 
to be elevated to override an obstruction, 
which, however, was overcome without difli- 
culty. The bladder was of fair capacity, from 
which cloudy and purulent urine was obtained. 
The mucous membrane was inflamed through- 
out its entire extent. Two orifices of 
diverticula were observed mesial to the 
right ureteral opening. A large, rounded, 
movable calculus was seen, which obscured the 
interureteric ligament and the orifices of several 
diverticula. These were later demonstrated by 
a cystogram. The ureteral openings were nor- 
mally placed, and both were visibly function- 


* From the Department of Urology, New York Post Graduate Medical School and Hospital. Submitted for 
publication February 8, 1930. 
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ine. However, upon the administration of 
Indizo Carmine, intravenously, no dye ap- 
peared during the entire period of the 
examination, which was over fifteen min- 
utes. On the right side of the internal 
sphincter considerable  tessellated edema 
was observed. The sphincter itself, was 
somewhat rigid, the floor raised, but 
its elevation above the interureteric ligament 
could not be estimated, due to the calculus; 
the post-montanal area (waterfall) showed a 
sharp descent to the verumontanum. 
Diagnosis.—Vesical calculus; vesical diver- 

ticula and trabeculae with chronic cystitis; 
bilateral pyelonephritis; probable median pro- 
static bar. 
Blood count: 

Red cells. 

White cells. 

Polynuclears. 


3,800,000 
10,600 
74 per cent 
Differential count of 100 cells: 
Polynuclear neutrophiles.... 73 per cent 
Polynuclear eosinophiles I per cent 
Transitionals. . . 2 per cent 
Small lymphocytes. 17 per cent 
Large lymphocytes. 7 per cent 
Blood Chemistry: 


Uric acid. . 3.5 mgm. per 100 cc. 
Urea nitrogen. 16.3 mgm. per 100 cc. 
Sugar... 0.78 per cent 


Coz combining power, not determined. 


While it was realized that the large vesical 
calculus was the result of the other pathologic 
conditions in the genito-urinary tract, It was 
deemed advisable to remove this calculus first, 
and put the bladder to rest by proper drainage. 
Accordingly, five days after admission, supra- 
pubic cystotomy was performed, and a large 
calculus, the size and shape of a golf ball, was 
removed. (Fig. 2.) Convalescence was slow, 
and the wound drained urine for a considerable 
time. Catheter drainage was employed two 
weeks after operation, and it was observed that 
when the catheter was removed, the patient 
would complain of considerable pain in the 
right flank, and this was accompanied by a rise 
of temperature to 104°, with acceleration of 
pulse rate to 120. Re-introduction of the in- 
dwelling catheter was accompanied by cessa- 
tion of pain, and diminution in temperature and 
pulse rate. Four weeks after operation, cysto- 
scopy showed the bladder of fair capacity, 
with the trabeculae and diverticula as previous- 
lv described, also the internal sphincteric con- 
dit n as observed before, but more clearly 
delineated. Upon sealing the suprapubic open- 
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ing, a cystogram was made with 6 per cent 
sodium iodide solution. This showed a con- 
tracted bladder with multiple diverticula and 


Fic. 2. Calculus removed from bladder. 


trabeculae, also marked dilatation and tortuos- 
ity of the left ureter, and a moderate reflux up 
the right side. Indigo Carmine did not appear 
from either ureter in fifteen minutes. 

Because of the very evident renal damage, 
and because of the persistence of the supra- 
pubic fistula, all due, apparently, to the visible 
vesical neck obstruction, it was deemed advis- 
able to reopen the bladder, and remove that 
obstruction. Accordingly, at this time, under 
general anaesthesia, the bladder was reopened, 
and a small piece of tissue was excised from the 
floor of the internal sphincter. 

The pathological report of this specimen is as 
follows: the epithelium is hyperplastic, with no 
visible glandular structure. The submucosa 
shows a rather thick layer of fibrous tissue 
which is rich in small and large blood vessels. 
The walls of the vessels which are nearer the 
mucosa seem to be thicker than those which 
are situated more deeply. The vessels nearer 
the mucosa are small capillaries, while rather 
thick-walled arteries are seen in the deeper tis- 
sue. There are one or two areas of round celled 
infiltration. In the depth of the specimen, there 
are hypertrophic muscular fibres, with a small 
amount of perivascular infiltration. (Fig. 3.) 

The whole picture is that of: 
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(a) Hypertrophic musculature. 

(b) Secondary submucosal chronic inflamma- 
tion, which is superficial. 


Fic. 3. Low power photomicrograph of tissue removed 
from internal sphincter. 


(c) Inflammation and fibrosis superimposed 
upon the congenitally hypertrophied sphincter; 
with most of the inflammation in the super- 
ficial areas. 

Pathological Diagnosis. 
der neck. 

Because of secondary hemorrhage, it was 
necessary to reopen the wound twelve hours 
after this operation, and moderately pack the 
base of the bladder. Transfusion was given at 
this time, followed by intravenous infusions of 
glucose in saline solution, and on the day fol- 
lowing this operation, another transfusion was 
administered. The patient’s general condition 
was poor, the temperature ranging from 101° 
to 103°, with an occasional excursion above 
104°, on one occasion to 106°. There was coin- 
cidental marked acceleration of the pulse rate. 

Blood chemistry studies, instituted at this 
time, (Table 1), showed a very definite uremic 


Fibrosis of blad- 
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acidosis. This condition lasted for about two 
weeks, and was energetically treated by the 
administration of weak glucose solution, with 
bicarbonate of soda. Urine excretion was entire- 
ly suppressed on August 28th, and severe post- 
operative hemorrhage followed resection of a 
congenital band at the internal vesical sphinc- 
ter. For this hemorrhage a transfusion of 500 cc. 
of blood was given on August 28th, followed by 
a transfusion of an equal volume the following 
morning. The anuria persisted during August 
29th, when the blood urea nitrogen had risen to 
27.4 and the uric acid to 6.0 mg. per 100 cc. A 
moderate acidosis was indicated by the carbon 
dioxide combining power of 33.8 volumes per 
cent. A mild hyperglycemia, (0.165 per cent) 
was also noted coincident with a temperature 
of 105°. This increased blood sugar is no doubt 
dependent upon the acute infection. An infu- 
sion of 1000 cc. of physiological salt solution 
containing 1 cc. of 1: 1000 adrenalin solution pre- 
ceded the introduction of the Levine duodenal 
tube. Magnesium sulphate was first adminis- 
tered through the tube, followed by 500 cc. of 
tap water, and 500 cc. of 5 per cent glucose solu- 
tion containing 1 per cent sodium bicarbonate. 
The intraduodenal infusion of glucose and 
sodium bicarbonate was repeated four hours 
later. Blood urea nitrogen on August 30th, had 
risen to 43.8 mg., the uric acid to 7.4 mg. but 
the carbon dioxide combining power had been 
elevated to 38.1 volumes per cent. A small vol- 
ume of bloody urine was obtained during this 
day, and another litre of glucose and sodium 
bicarbonate solution was administered through 
the duodenal tube. However, the blood urea 
nitrogen continued to rise, reaching Its max- 
imum at 62.5 mg. per 100 cc., on September Ist. 
A creatinine of 4.5 mg. per 100 cc. was obtained 
on August 31st, and uric acid of 7.2 mg. per 
100 cc. The carbon-dioxide combining power 
of the blood of August 31st, was 43.8 volumes 
per cent. During the first twelve hours of Au- 
gust 31st, the volume of urine drained was too 
small for estimation, but for the latter twelve 
hours of the day 210 ce. of urine drained, which 
was the first measurable quantity of urine 
excreted during a period of 72 hours. The total 
intake of fluid for August 31st, was 4,000 cc. 
Frequent liquid stools were passed during the 
72 hours of urine suppression, and we believe 
the excretion of an abnormal amount of fluid 
by the intestinal tract served to diminish the 
accumulation of nitrogenous waste products 
in the blood. Moreover, the use of physiological 
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salt solution in hypodermoclysis and intrave- 
nous infusions maintained the blood chlorides 
within normal limits despite the loss of chlorine 


Fic. 4. Complete urographic study, resulting from 
vesico-renal reflux of 6 per cent sodium iodide solu- 
tion. This picture was made prior to complete 
removal of obstruction at internal vesical sphincter. 


in the vomitus, and thus obviated the produc- 
tion of an alkalosis. The patient’s general con- 
dition on September 2d, indicated definite 
clinical improvement, the volume of urine ris- 
ing to 2,100 cc. Thence, the duodenal tube was 
removed, and thereafter fluids were given by 
mouth, supplemented by hypodermoclysis of 
5 per cent glucose in physiological salt solution. 
On September 4th, the blood creatinine rose 
to *.9 mg. per 100 cc. although the urea nitro- 


gen had shown a steady decrease from 62.5 to 
54.8 during the preceding 48 hours. However, 
SIX s later the creatinine had fallen to 5.3 
mg., with urea nitrogen of 56.6 mg. per 100 
ec. A continuous decline in urea nitrogen of the 
blood to 16.0 was noted for the subsequent 8 
da it the creatinine remained above nor- 
mai, ‘uctuating from 5.3 to 3.7 mg. per 100 cc. 
“4 < the period from September 2d until 
Se ver 26, the body temperature varied 
from 101° to 105°, and the peaks in the temper- 
ature curve were followed by chills. An accel- 
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erated production of creatinine from creatine 
consequent with the increase in body tempera- 
ture causes the persistence of a high blood 


Fic. 5. Urographic study with 6 per cent sodium iodide 
solution revealed no vesico-renal reflux, 1/9 years 
after removal of obstruction at internal vesical 
sphincter. 


creatinine. A periurethral abscess was incised 
and drained through the perineum on September 
18th, and a few days later a lumbar abscess was 
incised, the culture of contents showing para- 
colon bacilli and non-hemolytic streptococci. 
Blood culture, however, gave no_ bacterial 
growth. Thereafter the temperature ranged 
from 99° to 100°. For a period of 72 hours, 
from September 21st to 24th, during an attack 
of acute pyelitis of left kidney the volume of 
urine voided fell to 300-500 cc., and this 
oliguria was accompanied by an increase in 
urea nitrogen of the blood until September 
26th. From the time of the cystotomy until 
October 22d, the urine was drained through a 
Ritter tube in the suprapubic wound. On Octo- 
ber 22d, the Ritter tube was removed, and 
thereafter the urine was voided per urethram. 


The volume of urine excreted daily after Sep- 
tember 26th approximated the total fluid 
intake. Chemical blood analyses made at inter- 


vals of from 4 to 7 days from September 26th 
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until November gth gave normal figures for 
urea nitrogen, creatinine, sugar and carbon 
dioxide combining power of the plasma. How- 
ever, the renal function was still definitely 
impaired. For several months attempts to esti- 
mate renal function by colorometric methods 
revealed amounts too small for measurement. 
The hyperchloremia noted in the last of these 
specimens was due to a decrease in erythrocyte 
volume, associated with a moderate secondary 
anemia. After October 1st, the patient was on a 
high caloric diet, and spent the greater part of 
the day out of bed on the roof.* 


TABLE I 


CHEMICAL BLOOD REPORTS 


Urea . 
Date Nitro- Uric Sugar Chlo- co Crea- 
Acid rides tinine 
gen 

7/10/2% 16.3 3.5 0.018 
8/29/28 27.4 6.0 0.165 0.478 33.8 
8/30/28 43.8 7.4 0.103 0.462 38.1 
8/31/28 61.0 7.2 0.105 0.495, 43.8 4:3 
9/1/28 62.5 39 
9/4/28 54.8 8.1 
9/10/28 56.6 6.1 | 0.102 
9/12/28 36.0 50.4 
9/18/28 16.1 3.7 0.091 .| 
9/21/28 26.8 5.6 0.008 
9/24/28 37.4 0.086 0.544 57.9 
9/26/28 23.2 4.5 0.089 
9/28/28 19.1 0.004 

10/1/28 15 3.9 . 59.8 
10/3/28 13.1 4.1 0.086 
1/18/29 12.6 50.4 


X-ray studies on frequent occasions by 
means of cystography always showed marked 
vesico-renal reflux on each side, with clear 
delineation of the bladder, ureters and kidneys; 
with a very evidently contracted bladder, 
showing multiple diverticula and trabeculae; 
and with marked bilateral ureteral and renal 
pelvic dilatation and left ureteral and renal dupli- 
cation. (Fig. 4.) This patient’s convalescence 
was very slow and most gradual, and the supra- 
pubic sinus persisted for months. In Novem- 
ber, 1928, four months after admission to the 
hospital, cystoscopic punch procedure was per- 
formed, which removed the remaining portion 
of the median bar. So thoroughly was this done, 
that within two weeks after this operation the 


* We desire to express our thanks to Professor John 
A. Killian of the Department of Biochemistry, for the 
above blood chemistry studies and their interpretation. 
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suprapubic wound was closed. While the wound 
reopened on two occasions within the next 
month, it has remained permanently closed for 
the past year. After five months of hospitaliza- 
tion, this patient was discharged from the hos- 
pital, although he had very definite evidence of 
moderate pyonephrosis of the double left 
kidney, and pyelonephritis of the right kidney. 
He has continued to improve most remarkably 
and has gained over fifteen pounds in weight 
in the past six months. During this time he 
has followed a most arduous occupation in an 
airplane factory, and has not been called upon 
to give up his occupation at any time because 
of any physical infirmity. One month after 
leaving the hospital, urea nitrogen and coy, 
combining power determinations were well 
within normal limits. For the first time in six 
months, phenolsulphonephthalein appeared in 
about 17 per cent in two hours. 
P.S.P. test made on January 31st, 1929, was 
as follows: 
Spec. 1st half hour Vol. 15 cc. P.S.P. trace 
Spec. 2d_ half hour Vol. 125 cc. P.S.P. 8.9 per cent 
Spec. 3d half hour Vol. 65 cc. P.S.P. 5.11 per cent 
Spec. 4th half hour Vol. 48 cc. P.S.P. 3.9 per cent 


Our patient has been observed at occasional 
but regular intervals since he left the hospital, 
and a marked decrease in the frequency of 
micturition has been noticed. Cystoscopic ex- 
amination reveals very little vesical change, 
although there is no obstruction of any kind 
at the internal sphincter or on the floor of the 
prostatic urethra. Urine examination shows a 
faint trace of albumin, with fifteen to twenty 
pus cells per high power field. Within the past 
two weeks, blood chemical study showed a 
return to within normal limits, and_ the 
phenolsulphonephthalein output was 47.1 per 
cent in two hours, consisting of 13.4 per cent in 
the first hour and 33.7 per cent during the 
second hour. Upon the day of this test, a 
cystogram with 6 per cent sodium iodide solu- 
tion was made, which revealed no evidence of 
vesico-urethral obstruction; a somewhat larger 
bladder capacity than heretofore, with no 
vesico-renal reflux, although there is some 
evidence of ureteral dilatation for a short dis- 
tance on each side. (Fig. 5.) 


CONCLUSIONS 


(1) A patient is presented with very 
definite evidence of vesical neck obstruc- 
tion, giving rise to vesical and renal pathol- 
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ogy in the presence of a left ureteral and 
renal anomaly. 

Marked renal insufficiency with defi- 
nite surgical pathology has been com- 
pletely relieved by removal of the vesical 
neck pathology. 

>) Essential surgery was followed by 
prolonged convalescence with subsequent 
complete improvement of the patient. 


DISCUSSION 


Dr. JosepH A. Hyams. From the history, 
associated congenital abnormalities of the 
urinary tract, and cysto-urethroscopic exam- 
ination, the obstruction at the vesical neck 
could be classed as congenital in origin. The 
microscopic examination confirmed the clinical 
observation and showed an hypertrophic mus- 
culature with secondary submucosal chronic 
inflammation superficial to it. There was in- 
flammation and fibrosis superimposed on the 
congenital hypertrophy of the sphincter with 
most of the inflammation superficial, with a 
gradual decrease toward the deeper structures. 
The vessels near the mucosa were small 
capillaries with rather thick walled arteries in 
the deeper tissues, conforming to the congenital 
type of sclerosis described by Herbst and 
others. Herbst, however, believes that this 
type of congenital muscular hypertrophy is 
the cause of all cases of fibrosis of the vesical 
neck, wherein an hypertrophied sphincter mus- 
cle, due to continuous congestion and inflam- 
mation, later becomes fibrosed. This has not 
been verified by our examination of ten speci- 
mens removed from known cases of median 
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bar and coarctation of the vesical neck. Inflam- 
matory fibrosis has been found to be a far 
more frequent cause for this condition. 

A possible explanation for the bleeding which 
occurred after the suprapubic removal of the 
wedge shaped piece of tissue, is found in the 
large number of good sized vessels seen in 
the base of the microscopic section of the 
excised tissue. 

The co-existence of median bar and vesical 
calculus is not unusual. Young, in a study of 
209 cases of median bar, found calculus present 
in 20 per cent, whereas diverticulum of the 
bladder was observed in 30 per cent. The latter 
is conceded to be a very frequent associated 
abnormality. 

An important element in the prognosis of 
vesical calculus is the co-existence of median bar 
or congenital pathology which may be present 
and is not noted unless no detail of history 
and physical examination is omitted, and a 
complete urological examination is carried out. 

In a case reported by Mathe, the procedure 
followed in our patient was unfortunately 
reversed. The patient, 41 years of age, was 
compelled to begin catheter life at 21 years of 
age; no relief was obtained by cystotomy, 
and a later perineal exploration of the prostate, 
and at a still later date, nephrectomy. Finally 
a v shaped trough was made in the median 
bar, and his symptoms were relieved. 

In our case, the kidneys may be said to be in 
a state of renal compensation. With congenital 
and acquired pathology, and infection still 
present in the urinary tract, any disturbance 
of this delicate balance is to be expected at any 
time. 
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HEADACHE (POST-TRAUMATIC) 


RELIEVED BY LUMBAR AIR INSUFFLATION 
REPORT OF A CASE* 


H. L. SKINNER, M.D. 


SAVANNAH, GA. 


OST-TRAUMATIC headaches when 
not secondary to fracture are usually 
diagnosed as meningeal headaches, 
traumatic neurosis, or malingering, ac- 
cording to the severity of the injury and 
symptoms. All who have done any accident 
or industrial surgery have been in doubt 
how to classify this type of case and have 
found the relief of the symptoms difficult. 

During encephalographic studies differ- 
ent observers have noted that some 
patients with chronic headache were re- 
lieved, but it was not until Penfield! 
reported the use of lumbar air insufflation 
for the treatment of headache, that this 
method was clearly described as a thera- 
peutic procedure. 

The following case is reported for the 
purpose of again inviting attention to 
the satisfactory results obtainable by this 
method in otherwise intractable cases. 


J. G., colored male, aged forty-two, occupa- 
tion carpenter, admitted to U. S. Marine 
Hospital, Savannah, Georgia, October 24, 
1928 for examination to determine right to 
compensation under National Employees’ 
Compensation Act. 

History. In February 1924, while employed, 
was struck on the vault of the skull, left 
frontoparietal region, by a heavy timber. 
There was no bleeding from the nose, mouth 
or ears, and examination at this hospital the 
following day showed no evidence of fracture 
of skull. At that time vision was normal, eye 
grounds were normal, hearing was normal, 
and there was no evidence of damage to the 
middle ears. Later examination showed that 
he had albumin and casts in the urine; that 
there was thickening of the superficial vessels 
with blood pressure of 144 systolic and 108 

1 Penfield, W. Chronic meningeal (post-traumatic) 
headache and its specific treatment by lumbar air 
insufflation; encephalography, Surg., Gynec. Obst., 
45: 747, 1927. 


diastolic; and that the Wassermann reaction 
was plus 3. Since the injury he has been 
unable to work on account of continuous pain 
in left side of head. The pain has been dull 
in character with occasional sharp darting 
pains, and has been increased by movements, 
especially stooping. 

The patient has been under observation here 
and occasionally hospitalized ever since the 
injury. Treatment has been antisyphilitic 
and directed toward relief of the symptoms of 
nephritis and arteriosclerosis. 

Chief complaint on admission was continuous 
headache and dizziness. 

Physical examination on admission shows a 
fairly well developed, slender man, weight 
145 lbs., height 5 ft. 11 in. Head is normal in 
contour and without scars, tenderness, or 
evidence of injury. The hearing in the left ear 
is somewhat impaired. Pupils are equal and 
small, reacting to light and accommodation. 
Vision 20/70, each eye unimproved by lenses. 
Eye grounds show optic atrophy bilateral and 
arcus senilis is present. There is no evidence 
of paralysis of the face or deviation of the 
tongue. The deep and _ superficial reflexes 
are normal. The only other positive finding is 
thickening of radial and brachial vessel walls. 

Laboratory findings are: Urinalysis negative; 
feces negative. Wassermann reaction 3 plus 
on one occasion and negative on two occasions. 
Spinal fluid: Wassermann reaction negative; 
cell count normal; globulin negative, and no 
mastic curve. 

X-ray Of the skull showed a slight depres- 
sion of the vertex at the junction of the frontal 
and parietal bones which may possibly be due 
to an old fracture. This depression disturbed 
the continuity of the inner table. There was 
no other deformity present. 

In comparing the findings in this case with 
those reported in the literature, we concluded 
that the patient might be susceptible to relief 
by air insufflation which was undertaken on 
November 23, 1928. 

The procedure was carried out under aseptic 


* Submitted for publication August 1, 1929. 
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itions In the operating room, the patient 
ne given 14 grain of morphine before leaving 
the ward. He was placed on his right side with 
head elevated about 30° and brow pointing 
ipward. The spinal fluid pressure was 14 mm. 
He. The fluid was withdrawn in 5 c.c. amounts, 
s c.c. of air which was filtered through cotton 
being injected after each withdrawal. Before 
starting, we made sure that all connections 
were air tight and syringe tight-fitting. Eighty 
cubic centimeters of fluid were removed and 
replaced with 70 ¢.c. of air. During the proce- 
dure patient complained of severe pain in 
left side of head. 

Without changing his position, he was sent 
to the x-ray room and the usual skull pictures 
taken. On changing position of head, patient 
became very nauseated and pain more severe. 
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After x-ray plates were taken, he was placed 
in bed with low blocks under head of bed. 
He was directed to lie on right side in order to 
keep left side of head uppermost, that side 
being the one where the headaches were more 
severe and constant. For five days patient 
complained of headache in left temporal region 
and top of head, describing it as dull in charac- 
ter except when moving head, at which time 
it became sharp and shooting in character. 
He was kept in bed until headache disappeared. 
The x-ray showed air scattered throughout the 
subarachnoid space, especially the left side, 
and no cyst formation was seen. He was 
discharged free from headache and dizziness 
on December 11, 1928. Five months later he 
was seen, and had suffered no recurrence of 
headache or dizziness. 


DEPARTMENT OF RADIOLOGY 


James T. CAsE, M.D., F.A.C.S., EDITOR 


HE roentgen-ray study of the colon 

is one of the most mteresting Investi- 

gations in the field of diagnosis, but 
its success is in a high degree dependent 
upon the skill and experience of the indi- 
vidual radiologist. The roentgen findings 
are susceptible of so many plausible but 
erroneous interpretations that it behooves 
one to become as familiar as possible with 
the physiological variations of the normal 
colon, especially relating to its motor 
behavior, in order to interpret properly 
the findings in a given case. There are 
very many variations of the normal and a 
great many pathological conditions which 
simulate various phases of the normal. 


TERMINOLOGY 

For convenience, as well as for ana- 
tomical reasons, it is proper to divide the 
large intestine (Fig. 1) into: (a) the cecum, 
that portion of the large bowel proximal 
to the ileocolic junction; (b) the ascending 
colon, from the ileocolic junction to the 
hepatic flexure; (c) the transverse colon, 
from the hepatic flexure to the splenic 
flexure; (d) the descending colon, from the 
splenic flexure to the level of the crest 
of the left iltum; (e) the iliac colon, from 
the left iliac crest to the iliopectineal line; 
(f) the pelvic colon, from the iliopectineal 
line to the rectal ampulla opposite the 
third sacral segment. The junction be- 
tween the iliac and the pelvic colon may 
be termed the iliopelvic junction, and that 
between the pelvic colon and the rectum 
the pelvirectal junction. The term sig- 
moid, which includes both the iliac and 
the pelvic colon, does not find a place 


FUNDAMENTALS IN ROENTGENOLOGY OF THE COLON* 


James T. Cask, M.D., F.A.C.S., D.M.R.E. 


CHICAGO, ILL. 


in the more convenient terminology given 
above. 


ANATOMICAL CONSIDERATIONS 


In its roentgenological aspects the large 
intestine is easily distinguishable from 
the small, both by its greater size and by 
the characteristic haustral sacculations 
which occur through the large bowel with 
the possible exception of the lower pelvic 
colon and rectum. 

The colon represents about one-fifth 
of the whole extent of the intestinal canal, 
being on an average 414 to 3 ft. in length. 
Extremes have been recorded from 3 
ft. to more than 6 ft. The caliber of the 
colon varies considerably according to 
whether it is visualized by an opaque 
enema or by ingested opaque material. 
After the injection of 1200 c.c. of opaque 
enema, the following may be considered 
as the average diameters of the normal 
colon on a roentgenogram made at a 
focus-skin distance of 65 cm., the patient 
lying prone upon the film: cecum 6.0 c.; 
ascending colon 5.0 cm.; transverse colon 
5.0 cm.; descending colon 4.5 cm.; iliac colon 
4.0 cm.; pelvic colon 3.5 cm. These figures 
were arrived at after measurement of a 
series of normal colons. 


OPAQUE MEAL OR OPAQUE CLYSMA 
IN STUDYING THE COLON 


Following an opaque meal, the measure- 
ments of the colon vary considerably from 
the foregoing estimates, and yet one must 
admit that the exact caliber of the lumen 
of the bowel as it ordinarily exists is much 
more faithfully recorded after an opaque 


* Received for publication March 20, 1930. 


[This is the first of a series of papers by Dr. Case on the Roentgenology of the Colon. 
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in an early issue.] 
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meal than after a barium enema. In fact, 
for the study of the colon it appears to 
the writer that one should employ both 


Roentgenology 


ASCENDING 
COLON 


Fic. 1. Illustrating the divisions of the colon according 
to the newer terminology. Instead of sigmoid, we 
speak of the iliac colon, from the iliac crest to the 
iliopectineal line, and of the pelvic colon, from the 
iliopectineal line to the junction with the rectal 
ampulla opposite the third sacral segment. 


the opaque meal and the barium clysma, 
especially if one is interested in a study 
of colonic function. It does not seem 
possible to arrive at worthwhile conclu- 
sions regarding the function of the colon 
from the opaque enema study alone. 
Both the meal and the enema are essential. 
It is hard to believe that there is any 
appreciable difference in the size, form 
and position of the colon under the sup- 
posed “weight” of an ordinary non-of aque 
mea! and that of an ordinary meal into 
whic h has been stirred 2 to 4c.c. of barium 
sulphate. On the other hand, how distorted 
the clysma-filled colon (Fig. 2) may be, 


is easily demonstrated by comparisons of 


a lew roentgenograms of the clysma-filled 
and the meal-filled colon. 
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The enema may cause a totally abnormal 
filling, and in nervous individuals it may 
produce exaggerated intestinal tonicity 


Fic. 2. Appearance of enema-filled colon, with marked 

distortion of the proximal colon due to overdistention. 
to such a degree as to simulate spastic 
conditions or even organic constrictions. 
In fact, the opaque enema _ influences 
the colon in almost every respect in an 
entirely different manner from the opaque 
meal. With the former, haustral markings 
are nearly always absent; with the latter 
the haustral segmentation is always present 
except during the short period required 
for the execution of the spontaneous mass 
movements which constitute the principal 
propulsive activities of the colon. The 
position of the enema-filled colon is often 
abnormal, especially when the rectal injec- 
tion has been made with the patient 
in the knee-chest position. The transverse 
colon, particularly, may be shortened 
and raised, presenting an appearance 
very different from that seen in the case 
of the functioning bowel. The knee-chest 
position for the introduction of the opaque 
injection is quite unnecessary, for unless 
there is some gross obstruction the colon 
fills easily when the patient lies supine. 
The use of the Trendelenburg position 
may lead to serious misapprehension as 
to the morphology of the colon. 
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POSITION OF THE NORMAL COLON 


The average colon in health (Fig. 3) 
may be described as follows: With the 


Fic. 3. Appearance of average colon of normal individ- 
ual, after careful filling by opaque enema, care béing 
exercised not to overdistend. Compare with Fig. 3. 


patient standing, the lower border of the 
cecum reaches as low as the right iliopecti- 
neal line, the hepatic flexure extends 
upward as far as the costal margin, and 
the splenic flexure reaches as high as the 
lower border of the spleen. The level 
reached by the lower border of the trans- 
verse colon varies considerably in different 
patients as well as at different times in 
the same patient. 

The shape of the colon in average normal 
individuals varies considerably with the 
physical type: in short, stocky people 
tending to obesity (Fig. 4) the transverse 
colon, as well as the lower border of the 
stomach, is usually high, the lowest 


point of the transverse colon approaching 
a line joining the iliac crests; whereas 
in tall, slender individuals the transverse 
colon ts likely to be v-shaped or u-shaped, 
its lower border normally reaching several 
inches below the line joining the iliac 
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crests, although in this same type of 
individual the transverse colon may lie 
well above the navel when the patient 


Fic. 4. The enema-filled colon of an obese individual. 


lies supine, or when the pelvic loop is 
well filled. 


MOBILITY OF THE COLON 


The colon should be freely movable 
throughout at all points which can be 
reached by the examining finger (of 
course, with the protection of a leaded 
glove) palpating under the guidance of 
the fluoroscopic screen. It should be 
possible to move the tip of the cecum 
and the terminal ileum for 2 or 3 in. in all 
directions, The ascending colon should be 
movable laterally for an inch or two, at 
least; often it and the cecum are extremely 
mobile. The hepatic flexure is not often 
within reach of the palpating fingers, 
although at times the right half of the colon 
is so very mobile that the cecum, ascending 
colon and hepatic flexure all can be pushed 
over to the left side of the midline. The 
transverse colon itself is rarely adherent; 
sometimes it is bound down in certain 
positions by adhesions of the omentum 
secondary to inflammatory disease or 
operative fixation of the omentum. The 
two legs of the hepatic loop, that is, the 
upper part of the ascending colon and the 
first part of the transverse colon, should 
be freely separable from each other. The 
same is true of the two legs of the splenic 
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loop, although it is extremely rare for 
adhesions to exist between the two legs 
of the splenic flexure. The descending 
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Indeed, in those days little was appreciated 
of the great value of the opaque meal 
examination in discovering ulcer and carci- 


Fic. 5. Drawings from Schwarz illustrating variations in the disposition of the hepatic flexure. 


and the iliac colon are usually fairly well 
movable, except at the junction between 
the two, the iliopelvic junction, where the 
mesocolon is normally very short. The 
mesocolon is also very short at the pel- 
virectal junction, but the pelvic colon 
itself should be very freely movable. In 
heavy patients it is not always possible 
to test the mobility of the pelvic colon 
by actual manipulation of its loops; but 
even in these cases, accurate deductions 
can be drawn for a comparison of the 
height reached by the pelvic loop during 
the filling of the colon by enema with that 
reached by it, following visualization 
by an opaque meal. 


THE POSITION OF THE VARIOUS 
SEGMENTS OF THE COLON 


In the early days of roentgenology the 
position of the colon, especially of the 
trans erse portion, was a matter of con- 
siderable concern. It was perhaps the 
coincidence of the work of Glenard and 
the discovery of the x-rays which combined 
to impress undue importance on the mor- 
Phological aspects of the abdominal viscera. 


noma of the stomach and bowel; the 
determination of the position of the lower 
border of the stomach was the principal 
object of the x-ray study. As late as 1915 
there were still relatively few who ap- 
preciated the tremendous importance of 
the investigations of Rieder, Holzknecht, 
Haudek, L. G. Cole, Pfahler and others 
in advancing roentgenology of the stomach 
from the stage in which interest centered 
on morphology to the high plane of ulcer 
and cancer diagnosis. In that year (1915) 
the following passage was printed in a 
prominent American medical journal: 
“The patient was brought in for a roent- 
gen examination. The mixture of 3 oz. of 
barium sulphate and 12 oz. of buttermilk 
was given him and after a few minutes, 
a large picture of the abdomen was taken 
to locate the stomach.” (Italics our own.) 

Four hours after the meal, the protected 
palpating hand, pressing over the right 
lower abdomen, can separate the terminal 
ileum from the cecum and permit a study 
of their contours and mobility. The ap- 
pendix may also be seen at this hour, 
though the eight-hour, or the twenty-four 
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hour observation is more propitious for 
finding and studying the appendix, and 
in many cases the later observation is 
better for investigating the cecum. Usually 
the lower end of the cecal shadow in the 
erect position lies about 2 cm. below the 
iliopectineal line. The cecum has a rounded 
form and is usually mobile in all directions 
because of its relatively long mesentery. 
The shape and position of the cecum is 
extremely variable in different individuals: 
the high cecum held up by congenital 
shortening of the ascending colon; the 
“cecum mobile” which is frequently found 
in the true pelvis instead of the right iliac 
fossa and all the different grades between 
these two extremes. Incomplete rotation 
of the colon, presenting an “inverted” 
cecum and other aberrations from the 
usual arrangement, will be discussed in a 
subsequent study. 

The hepatic flexure varies considerably 
in an position and in shape (Fig. 5). 
In some cases one sees the ascending colon 
merge directly into the transverse at a 
low point near the right iliac crest; >in 
others there may be formed a loop of 
varying pattern which requires not only 
manipulation under screen guidance but 
also turning the patient in order to fluoro- 
scope him at various angles. 

In the transverse colon, one may see a 
variety of positions, not only in comparison 
of one patient with another but also in 
the same patient at different times. This 
will be fully described when discussing the 
large pendulum movements of Rieder 
(Fig. 6). Under palpation, on positional 
changes of the individual, and as a result 
of intrinsic peristaltic activities the trans- 
verse colon, even in the same individual, 
may assume all shapes from an almost 
straight w or a v to a stirrup-form or an 
inverted u. Rieder’s large pendulum move- 


ments effect considerable change in posi- 
tion, curves and undulations of the intesti- 
nal tract without propelling its contents. 
All these changes are possible because of 
the long transverse mesocolon. As a rule, 
the transverse 


colon accompanies the 
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greater curvature of the stomach in any 
descent it may undergo. But, because of 
the variability of the length of the gastro- 
colic omentum the reverse is not necessarily 
true: that a low position of the transverse 
colon means a low position of the stomach. 

The splenic flexure is more nearly fixed 
than any other part of the colon; it is 
suspended high up near the left diaphragm, 
usually separated from it by the spleen, 
and forms what in the roentgenogram 
of the abdomen often looks like an acute 
angulation. As a matter of fact, this 
angle is seldom acute, as may be easily 
demonstrated by turning the patient some- 
what on his right side. Lateral fluoroscopy 
shows very plainly that with very rare 
exceptions the splenic flexure forms a 
rather generous curve uniting the ante- 
riorly located transverse colon with the 
posteriorly situated upper part of the de- 
scending colon (Fig. 7). Although the 
highest point of the splenic flexure usually 
coincides with the lower border of the 
spleen, one frequently sees the top of the 
splenic loop high up under the diaphragm, 
sometimes exhibiting marked redundancy. 
In case of such redundancy accumulations 
of gas in the splenic loop may cause real 
distress by knuckling the bowel sharply 
upon itself and producing a_ valve-like 
action with temporary obstruction. 

The descending and iliac portions of 
the colon are usually short and straight, 
often empty and contracted, but some- 
times containing the same kind of barium- 
mixed bowel content seen elsewhere. The 
descending colon is a conducting tube 
from the proximal colon into the lower 
sigmoid and rectal ampulla, and therefore 
often empty. 

The pelvic colon is extremely variable 
in regard to size and position. In fact, 
it may be found in any part of the abdom- 
inal cavity. It may join the rectum 
either from the left or the right side or 
from above. The most common variations 
are illustrated in Figure 8. The pelvic 
colon may be very short, forming almost 
a direct line from the rectal ampulla 
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TECHNIC OF THE ROENTGEN 
EXAMINATION 


An earnest effort should be made to 


into the descending colon, a condition 
often encountered in obese individuals; 
on the other hand, it may be so long as to 
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Fic. 6. Tracings from a series of roentgenograms by Rieder made at half-hour intervals, all conditions being 
the same except for the influence of peristalsis. Note the changes in the position and shape of the transverse 


colon, which Rieder ascribes to the “large pendulum movements. 


reach higher than the transverse colon, 
ying in the right or left subchondral 
regions. In one of our cases the pelvic 
colon at operation measured more than 
56 in. in length, the top of the loop lying 
in the gallbladder region. Not infrequently 
the pelvic colon enters into the sac of a 
left inguinal hernia. 


follow a routine technic, modifying or 
extending the routine in certain cases 
as the circumstances seem to demand. 
The writer insists upon the importance 
of a complete alimentary tract study in 
every case, even though the trouble 


may seem to be localized in some one 
portion of the digestive tube. So often 
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one finds important bowel lesions clinically 
diagnosed as gastric disorders, and vice 


versa. Right upper quadrant symptoms, 
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Fic. 7. Tracings showing that the splenic flexure 
usually forms a rather generous curve, when seen in 
the lateral projection, although in the anteroposterior 
projection it may simulate a rather sharp angulation. 
(After Schwarz.) 


without any discernible organic basis, 
are extremely common in cases of lower 
bowel organic or functional disease and 
may be very misleading. Except in emer- 
gency cases, such as suspected acute 
obstruction, 1t would seem desirable that 
sufficient time be allotted for an adequate 
routine study. This means that three days, 
sometimes a four, should be planned on 
for an adequate study of the colon. Less 
time will result in proportionately less 
reliable work. A study of the function 
of the bowel must be carried out upon the 
functioning bowel and during this investi- 
gation the patient should carry on as 
nearly as possible according to his ordinary 
schedule of meals and physical activities. 
When an organic lesion is suspected, and 
the diagnostician wishes deliberately to 
overlook the functional aspects of the 
case, the time required for the study 
may be greatly shortened by giving an 
opaque meal to be taken at bedtime and 
seeing the patient the following morning 
for a study of the cecum and proximal 
colon, the distal colon to be studied during 
subsequent hours, or one may commence 
with the barium enema. The colon may be 
studied after air distension, after an opaque 
meal or after an opaque enema. Each of 
these means will be briefly described. 
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Insufflation. For gas distension of the 
colon an ordinary rubber bulb ts fastened 
to a tube which the patient is asked to 


‘a 


‘OS 


c 


Fic. 8. Tracings showing three variations in the dis- 
position of the pelvic loop. c, cecum. p, descending 
colon. s, pelvic loop. a, rectal ampulla. (After 
Schwarz.) 


insert an inch or two into the rectum 
and, if necessary, hold there. Then, while 
the fluoroscopic screen is being observed, 
air is pumped in, visualizing very quickl) 
and easily in order the pelvic colon, 
descending colon, splenic flexure, and on 
over to the cecum. The haustrated appear- 
ance of the colon is typical. The practical! 
diagnostic worth of this procedure is 
limited, and its use confined to the differen- 
tiation of certain tumors or foreign bodies, 
or to set out more clearly the contours 
of some neighboring organ. The method 
is not without danger in some cases of 
stenosis, and is much less suitable for 
most purposes than filling the colon 
with opaque material. 

Contrast Studies. The contrast materia! 
may be introduced into the colon either 
in connection with a meal or by an enema. 

The writer recommends study of the 
colon following the meal as being more 
likely to give accurate information con- 
cerning the function of the bowel, reserving 
the injection of the opaque enema for 
those cases in which there is a question 
of gross obstruction (carcinoma, tumors, 
adhesions, etc.) and for testing the function 
of the ileocolic valve. Following the 
barium meal the studies of the colon 


| | 
| 


New Series VOL. VIII, No. 4 Case— Colon 


may be carried out at the eighth, twenty- 
fourth, thirty-second and _forty-eighth 
hours, or at such other intervals as will best 
suit the program of the individual making 
the examination. An observation at the 
seventy-second hour is needed in many 
cases of diverticulitis. Other observations 
may be planned in special cases. Emphasis 
should be laid upon the advisability of 
generally adhering to a routine. 

Opaque Meal. For the barium meal, 
any standard mixture with barium sul- 
phate is acceptable. Formerly we employed 
a buttermilk suspension of barium  sul- 
phate. Rieder used a bread and milk 
mixture. At the present time there are a 
numberof excellent preparations of barium 
sulphate ready for admixture with water 
and immediate use. Of course the opaque 
meal should be given on an empty stomach. 

The following is Groedel’s table relating 
to the passage of the opaque meal through 
the gastro-intestinal tract, giving the aver- 
age time of the appearance of the shadow 
at the various points of the digestive 
canal: 


Empty or 


Visible Passed Beyond 
Duodenum... 5 minutes. 2to 4 hours. 
Jejunum..... 15 minutes. 3to 5 hours. 
Ileum.. _..... 30 minutes. 4to 6 hours. 


Cecum . 2to 3 hours. 6 to 24 hours. 
Right flexure. 4to 6 hours. 

Left flexure. . 4 to 12 hours. 

Rectal ampulla, at the 


latest... 24 hours. 


Following a meal into which has been 
mixed 2 to 4 oz. of opaque material, 
the stomach should be empty within 
four and a half hours, at which observation 
the head of the barium column should have 
reached the cecum. The entire barium 
meal should have passed into the colon 
by the eighth, or at the most the tenth 
hour, when the head of the barium column 
should have reached at least as far as the 
middle of the transverse colon. The 
head of the barium column should reach 
the iliac colon from nine to sixteen hours 
following the ingestion of the meal, and 
the colon should be completely emptied 
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of the opaque material by the thirty- 
sixth to the forty-eighth hour. 

Figures g and 10 illustrate the normal 
progress of an opaque meal through 
the alimentary tract. 

Strict regularity in filling and emptying 
is not observed in the colon as it is in the 
stomach and it is difficult to fix any normal 
standard. Generally speaking, we may 
accept as a fact that within twelve hours 
after an opaque meal nearly all parts of 
the colon except the rectum should be 
visualized. 

The appearance of the opaque meal 
in the colon is variegated. The haustra 
produce a segmentation of the colonic 
contents, most pronounced in the trans- 
verse but seen more or less throughout 
the large bowel. In the cecum the opaque 
masses form a cylindrical structure, usu- 
ally with a rounded bottom, but varying 
greatly in the shadow pattern. The seg- 
mentation seen in the transverse colon 
gives the appearance of a festoon of 
leaves, likened by Schwartz (Fig. 11) 
to a figwreath; on other occasions they 
are separated from each other in a dumb- 
bell form. As we near the splenic flexure 
and in the descending colon boluses are 
more round and separated in a typical 
manner or crowded into a conglomerate 
mass. In the sigmoid definite masses 
begin to appear in coherent sausage-like 
forms, and in the rectal ampulla one sees 
the characteristic symmetrically formed 
mass. 

For the opaque enema most radiologists 


_ prefer some modification of the method 


of Haenisch. The Haenisch enema consists 
of bolus alba 300 gm., bismuth carbonate 
75 gm., and water sufficient to make 1 
liter. 

The writer for many years used the 
following formula: To 2!9 dr. of gum 
tragacanth, add about 1 oz. of alcohol. 
Shake well. Add 20 oz. of warm water and 
shake. Add 3 oz. of barium sulphate, then 
20 oz. of water shaking well each time. 
This mixture should be made up fresh 
shortly before using. 
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Holzknecht and Singer give the follow- 
ing formulae: (a) Barium sulphate clysma. 
To 1 I. of boiling water, a suspension of 2 
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a suspension of two tablespoonfuls of! 


of cold water is added. This is boiled 


6 hrs. p. c. Bowels opened at 5} hrs. 


26 hrs. p. c. Bowels opened at 25 hrs. 


soupspoonfuls of finest potato starch in 
three-fourths of a liter of cold water is 
added, and after being boiled again, 160 
gm. of barium sulphate and 14 |. of hot 
water is stirred with it. The mixture is then 
boiled for five minutes and cooled off to 
112°r. This mixture can be preserved in 
the icebox for several days. (b) The bis- 
muth clysma. To 1 I. of boiling water, 


h 


35 hrs. p. c. Incomplete b. m. at 
35 hrs., just preceding observation. 


Fic. 9. Drawings from actual cases representing the average transit of opaque material through the ‘bowel in 
healthy individuals. 


again for five minutes, and 120 gm. of 
bismuth carbonate stirred in three-fourths 
l. of cold water is added to it without 
boiling again. 

Ordinary buttermilk, warmed to the 
temperature of 100°F., serves very well 
as a vehicle for the suspension of the 
barium for enema purposes. The latter 
preparation has the advantage of being 
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finest potato starch in a quarter of a liter 
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quickly prepared. There are various pro- 
prietary brands of barium sulphate on the 
market ready prepared for admixture with 
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of the injection varies with the importance 
of the segment to be explored. A liter 
usually suffices to reach the splenic flexure. 


4 hrs. p. c. 


hot water, so one need never be obliged 
to keep a patient waiting for lack of the 
materials for an opaque injection of the 
colon. 

Jaugeas and Friedel recommended a 
paste, especially for the investigation of 
the rectum and sigmoid. Their paste 
consists of a mixture of vaseline and oil in 
equal parts, to which barium sulphate or 
bismuth carbonate is carefully incorpo- 
rated in equal parts. This preparation can 
be injected with a syringe. The quantity 


5 hrs. p. c. 
Fic. 10. Drawings from actual cases representing the average transit of opaque material through the bowel in 
healthy individuals. 


The technic observed during the injec- 
tion of the opaque enema is not compli- 
cated. A preliminary cleansing enema 
given two or three hours before the opaque 
injection is usually advisable. Some radiol- 
ogists prefer a mild laxative in place of 
the cleansing enema. 

An ordinary enema container, with a 
capacity of 2 qts. and with 6 or 7 ft. of 
tubing attached, is suspended at a height 
of 2 or 3 ft. above the horizontal fluoro- 
scope. At the middle of this tube should be 
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introduced an ordinary bulb syringe, with 
clamps upon the rubber tubing above and 
below this bulb. This syringe will be needed 


WN SUN 
UU 
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come from below, illuminating a screen 
which lies upon the patient’s abdomen 
or is supported above it. In this way the 


Fic. 11. Characteristic shape of the opaque mass in various segments of the colon (after Schwarz). a, ascending 
colon and cecum. b, c, d, transverse colon. e, splenic flexure. f, pelvic colon. g, rectal ampulla. 


to make sure that no air is introduced into 
the colon, to clear out the tube of sedi- 
mented barium from time to time, and to 
supply additional force for the injection 
should it be required. The enema tip is an 
ordinary glass tube about 3 in. in length, 
supplied by pharmacists for the purpose. 
Since glass is breakable, it is perhaps 
better to employ hard rubber or metallic 
enema tips. A supply of sterilized glass 
or other enema tips should be kept on 
hand, so there will be no delay in changing 
tubes for a series of examinations in quick 
succession. The writer ordinarily keeps 
in a jar of mild antiseptic solution a 
half-dozen enema tips each attached to a 
foot of rubber tubing ready fitted with a 
glass connector; at the close of one exami- 
nation by opaque enema, it is only neces- 
sary to exchange the used enema tip and 
terminal foot of tubing for a fresh tip with 
its clean tubing, thus avoiding the neces- 
sity of renewing the entire enema 
equipment. 

In having the barium enema admin- 
istered, the patient lies supine upon the 
horizontal fluoroscope, so that the rays 


progress of the injection can be watched 
as the fluid enters. The rectal point is 
inserted by the patient himself, but not 
more than an inch or an inch and a half. 
When a rubber tube is pushed up too high 
into the rectum it folds upon itself and 
sometimes kinks and prevents the entry 
of the injection. Furthermore it is unneces- 
sary to use any form of tube intended for 
high insertion into the colon. The so-called 
high enema is easily given with the means 
above described, and with the patient 
lying flat on the back. It is quite unneces- 
sary to use long colon tubes with prolonged 
and often painful, usually futile, attempts 
to insert it through the pelvic colon well 
into the descending colon, in order to give 
a high enema. The attempts to make a 
high insertion of a colon tube in the belief 
that it can and should be introduced 
into the proximal large bowel in by far 
the great majority of cases, result in failure 
to reach the high point desired and at the 
same time cause pronounced overdisten- 
sion of the pelvic colon. 

It is of fundamental importance that 
the injection of the opaque enema shall be 
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controlled by fluoroscopic observation. 
Failure to do so, as in the case illustrated 
herewith, may lead to serious error of inter- 
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the current only at the exact moment 
his eyes are intently focused upon the 
field to be studied; the current should 


Fic. 12. Appearance of right half of colon, with incom- 
plete filling by opaque enema. Wrong interpretation 
would have resulted from failure to note that the 
filling was incomplete. (See Fig. 11.) 


pretation. Figure 12 shows the appearance 
of the right half of the colon when the filling 
was thought to be complete and the conclu- 
sion had been reached that the patient pos- 
sessed an anomalous cecum with inversion. 
Figure 13 shows the cecum as it really 
existed, after fluoroscopic proof that the 
cecum had been completely filled. It is 
sometimes helpful to turn the patient 
on the right side for a few moments at 
the termination of the injection to make 
sure that the filling of the cecum is 
satisfactory. 

As in all fluoroscopic work, no observa- 
tions should be attempted until the eyes 
have been in the dark for a sufficient 
length of time, so that the enema tube 
in the rectum can be readily seen. At least 
ten minutes are required for this prepara- 
tion of the eyes, and often longer. The 
observer uses the foot-switch to turn on 


Fic. 13. (See Fig. 10.) Complete filling of the right half 
of the colon shown in the preceding illustration, 
correcting what would otherwise have been a wrong 
interpretation of inverted cecum. 


not be allowed to illuminate the tube a 
second longer than required for the neces- 
sary observations. The stopcock is opened 
and the study begun. In normal cases 
there appears in the pelvis a pear- -shaped 
shadow which gradually increases in size, 
showing the filling of the ampulla. The 
distention of the ampulla having been 
accomplished, the opaque fluid begins to 
seek an outlet into the pelvic colon. 
Whether or not we shall be able to see 
distinctly the pelvirectal junction and the 
last inch or two of the pelvic colon depends 
upon the location and disposition of this 
portion of the large bowel; according 
to its variable position the outlet from 
the ampulla appears sometimes toward 
the right, sometimes in the middle, and 
sometimes toward the left. When it appears 
toward the left it is usually possible to 
distinguish the pelvirectal angle very 
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well, especially if the patient be turned 
slightly so that oblique illumination can 
be employed. When it appears toward the 


Fic. 14. Distention of the colon by air insufflation, to 
bring out and better identify the diverticula recog- 
nized by retained barium from a previous barium 
meal. 


right or in the midline, the shadow of the 
opaque mass in the ampulla obscures the 
vision. In certain cases studies by means 
of stereoscopic films are exceedingly helpful. 

It should be remembered that in almost 
every case, where the enema is injected 
with the patient in the supine position, 
there will appear to be a narrowing of the 
bowel where the pelvic loop passes the 
ilipectineal line at its junction with the 
iliac colon. The appearance of narrowing 
is often exaggerated by the very short 
mesocolon possessed by this segment of the 
large bowel, and especially by the adhesions 
which often exist at this point. There 
first appear in the van of the advancing 
column several relatively small boluses, 
showing the regular spacings due to the 
indentation of the haustra coli. Under the 
increasing pressure, however, these haus- 
tral markings are smoothed out and the 
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bowel shadow becomes broader, darker 
and homogeneous. The normal pelvic 
colon rises higher in the abdomen during 
the injection of the enema, owing to the 
increasing pressure. When the rise of the 
pelvic colon fails to occur, it may be taken 
as evidence strongly suggestive of adhe- 
sions binding it down. 

After entering the pelvic colon, and 
particularly after passing the _ iliopelvic 
junction into the iliac colon, the progress 
of the opaque stream is uninterrupted. 
The enema usually flows quickly up the 
iliac and descending colon, where it 
follows a course backward over the iliac 
crest, upward and forward around the 
splenic flexure, forward and downward 
across the transverse colon to the hepatic 
flexure. There is normally the appearance 
of retardation of the opaque stream during 
its passage around the splenic flexure. 
This is only apparent, as will be appre- 
ciated very easily if the patient be ex- 
amined in the supine position with a tube 
placed laterally, the screen being held 


- vertically against the left side. Or, if the 


colon be studied stereoscopically, the two 
legs of the splenic loop (the last portion 
of the transverse and the first portion of 
the descending colon) are seen to be widely 
separated, the descending colon lying far 
dorsally to the last third of the transverse 
colon. The kinking which is supposed to 
occur often in the splenic flexure is rarely 
very sharp, but in those cases where it 
does occur the progress of the enema may 
be hastened by turning the patient upon 
the right side for a few moments. In the 
great majority of cases, however, it will 
not be necessary to turn the patient from 
the supine position in which the injection 
Is started. 

In the transverse colon it is sometimes 
observed that in the midline in front of 
the spine there is an apparent filling 
defect due to the saddling of the colon 
over the spinal column. This is especially 
noted in cases of increased intra-abdom- 
inal pressure. 

In the hepatic region the fluid sometimes 
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is observed to follow a very devious 
course (Figs. 5, 12, 13), indicating a redun- 
dancy of the bowel at this point. Very 
rarely indeed is there any real kinking 
even when adhesions are numerous. Occa- 
sionally the fluid passes directly into 
the ascending colon, especially in well- 
nourished individuals; often it flows first 
upward in a direction parallel with the 
ascending and to its outer side, but later 
it returns and enters the ascending. Now 
the opaque fluid spreads rapidly, filling 
the ascending colon and the cecum, 
usually without difficulty. When the ileo- 
colic valve is competent, the enema stops 
at the cecum; but in the rather large 
percentage of cases in which the valve 
is found insufficient, the terminal coils 
of ileum are seen to fill for a greater or 
less distance. 

In brief résumé, it may be stated that 
the normal colon can be filled by injection 
within a few minutes, the patient reclining 
upon the back, without elevation of the 
pelvis or the use of the colon-tube. There 
are certain physiologic obstacles which 
can be overcome by waiting, by manipula- 
tion, and sometimes by change of position. 
The greatest expansion is noted in the 
ampulla and sometimes in the cecum. 
Excepting the ampulla, the caliber of the 
colon, thus filled by opaque enema, gradu- 
ally increases from about 3 cm. in the 
pelvic colon to 6 cm. in the cecum. The 
larger the amount of the injection, the 
more redundant the colon, for it expands 
not only in breadth but also in length. 

Normally, the opaque enema, which is 
perfectly bland and unirritating, proceeds 
through the entire colon to the cecum 
Without exciting any visible peristaltic 
contractions; but in the conditions of 
inflammation or overdistention character- 
istic ring contractions may be excited. 
When seen, these have diagnostic value. 
Sometimes they may cause confusing 
pseudo-filling defects. Normally several 
minutes elapse without such peristaltic 
Waves, even after the head of the enema 
column has reached the cecum. The 
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haustral markings which have been 
smoothed out during the entry of the 
enema, usually return after a little time, 


Fic. 15. Chaoul’s Balloon-Belt Compressor, for bringing 
out the details of the rugae or other mucosal mark- 
ings in the stomach or colon. 


occasionally in an instant, but usually 
more slowly, beginning first in the distal 
colon. 

Following the study of the enema- 
filled colon, we often find it very instructive 
to watch the emptying of the enema or to 
study the colon immediately after the 
expulsion of the enema. Haenisch advises 
that the container from which the injection 
has been made be lowered, and the enema 
allowed to return by gravity. The emptying 
of the colon is thus watched under the 
screen. This is often very inconvenient, 
however, and most of the aid thus obtained 
can be secured by a screen study immedi- 
ately after the patient has expelled the 
enema. It is of great importance that 
the roentgen installation for fluoroscopic 
work should be so arranged that at a mo- 
ment’s notice a film record may be made 
of any desired phase of the radioscopic 
appearance. This is especially needed 
during the study of the pelvic loop, for, 
if the making of this record be postponed 
until the entire colon is filled, the turning 
of the patient toward the left to secure 
the necessary obliquity of irradiation to 
show up the iliopelvic junction, may 
throw the shadow of the large cecum and 
often also that of the terminal ileum 
over the shadow of the rectal ampulla 
and lower sigmoid, thus causing a tangle 
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of shadows almost impossible to unravel. 
It is our custom to make 8 by 1o in. film 
records of the rectosigmoidal junction 
just as soon as it is visualized, without 
waiting for the head of the enema column 
to fill the descending colon; if we wait until 
the opaque column of injected fluid reaches 
the cecum, the shadows of the cecum and 
terminal ileum may overlap the shadows 
of the pelvic loop and obscure it, thus 
leaving a chance of overlooking important 
pathological changes. After the entire 
colon has been filled, a large film record 
should be made in the usual prone position; 
this and the smaller films made during the 
course of the injection provide a complete 
record of the colonic morphology which 
may be studied at leisure. 

Recent publications have brought out 
several modifications of the ordinary 
barium enema which if expertly carried out 
seem to add points of value to the exami- 
nation with the opaque injection. Fischer 
recommended the inflation of the colon 
with air after the introduction of the 
opaque material in as small a quantity as 
compatible with arrival of the head of 
the enema column at the cecum. The 
contrast secured by the inflation of the 
colon brings out more distinctly lesions 
visualized by the opaque mixture (Fig. 14). 


H. H. Berg, H. Chaoul and others have 


published beautiful roentgenograms  se- 
cured after making very strong local 


compression over the part of the bowel 
under suspicion either after an opaque 
meal or after an opaque clysma. The 
compression is secured by a belt-balloon 
device (Fig. 15), which is strapped about 
the patient’s body, the patient placed 
In proper position on the radiographic 
table, and the compression made by 
pumping air into the balloon until the 
satisfactory degree of localized pressure 
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is secured. The relief-pictures obtained 
in this manner show with an extraordinary 
wealth of detail the appearance of the 
mucous lining of the alimentary tract, 
and permit the recognition of earlier 
lesions than is possible with the older 
irrigoscopic methods. 

As above stated, in order to be thorough 
and to adhere to a routine, the writer 
prefers to examine the colon both by 
Opaque enema and by opaque meal in 
every case. When the clinical evidence 
seems to indicate a colonic lesion of an 
organic nature, it is probably best to 
begin with the opaque clysma in order to 
avoid if possible filling the colon above an 
organic obstruction with opaque material. 
When the findings following the barium 
meal seem to point to obstruction in the 
colon at a certain point, testing the colon 
by opaque enema will give additional 
evidence of considerable value and serve 
as a reliable check upon the barium meal 
findings. Observation of the colon im- 
mediately after the expulsion of the opaque 


enema will still further control records 
already made. 
The roentgen method, when carried 


out in the thorough way just outlined, 
in the hands of experienced radiologists 
will give findings which are nearly always 
correct. If an organic lesion obstructs, 
or if it is sufficiently large to produce 
symptoms, it ought not to be overlooked, 
and in a number of instances we should 
succeed in locating a tumor of the colon 
before it gives rise to symptoms. 

In a subsequent issue of this journal, 
the writer will describe in detail our pres- 
ent knowledge of the motor function of 
the colon, and the importance of keeping 


in. mind normal motor manifestations 
while interpreting roentgenograms ol 


the colon. 
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BETTER PROTECTION IN VERTICAL FLUOROSCOPY * 


J. Betor, M.D. 


PARIS, FRANCE 


F ALL radiological technical proce- 

dures screen examinations are the 

most dangerous; in fact, at present 
fluoroscopy is the only phase of radiological 
investigation or therapy in which it is 
almost impossible to secure efficient pro- 
tection for the radiologist. It is true that 
with a modern, well-organized installa- 
tion, radiography and radiotherapy no 
longer threaten with danger those who 
utilize them. In my own hospital the 
French Government has spared no expense 
to endow the newly installed radiological 
services with apparatus affording the 
necessary protection. It is to be hoped 
that the older laboratories may soon have 
their older equipment superseded with 
modern instruments; the lives of the 
radiological staff may depend on such a 
renovation of old equipment. 

Fluoroscopy, on the other hand, espe- 
cially in the upright position, presents grave 
dangers for the radiologist. These dangers 
are of three classes: 

1. Danger of electrocution attending the 
use of the high tension current. 

2. Danger from direct irradiation, that 
is, absorption by the fluoroscopist of some 
of the x-rays emanating from the tube, by 
placing his body or a part of it in the direct 
pathway of the active rays. 

3. Danger from absorption of secondary 
rays emitted by the substances encountered 
by the direct x-rays. The body of the sub- 
ject being examined constitutes the most 
important source of secondary radiation. 

Under present day conditions of fluoro- 
scopic work, electrocution is rare but 
possible; we are sadly aware of some tragic 


excmples. Its infrequency is due more to 


th _ Suppression of certain models of 
particularly dangerous generators than to 


the « mployment of safety devices which 
are stil imperfect. One can never be sure of 
protection from accident should a high ten- 


sion wire unfortunately become detached 
and come in contact with the radiologist 
by the intermediary of some metallic piece. 

Protection against direction radiation 
is more easily secured. The manufacturers 
should be obliged to construct all radio- 
scopic apparatus in such a way that the 
screen or its opaque mounting should 
always exceed in size the dimensions of 
the illuminated field. The apparatus at 
present in use do not satisfy this condition. 
Everyone knows that if he opens the dia- 
phragm somewhat quickly the bundle of 
rays becomes larger than the screen and 
exposes the observer to radiation. This ts 
a grave fault of construction against which 
too loud a protest is scarcely possible. 
Furthermore, the lead glass covering of 
the fluoroscopic screen should be of a 
satisfactory quality and thickness, and 
the mounting of the screen should not be 
defective, permitting a gap of several 
centimeters for free passage of the rays. 

The secondary radiation emitted by 
the subject under examination and by all 
objects which surround him, ts consider- 
ably more harmful. | have on numerous 
previous occasions called attention to this 
fault, and by careful observance of the 
skin damages suffered by various radiol- 
ogists I have demonstrated the reality 
of the danger from secondary radiation. 

I have recently announced the realiza- 
tion of an efficiently protected fluoro- 
scope instrument for examination in the 
vertical position, the principle of which 
I shall set forth in subsequent paragraphs. 
The purpose of the instrument is to insure 
absolute protection for the radiologist 
and his assistants: 

1. Against high tension current acci- 
dents (including unintentional contact 
with a high tension conductor.) 

2. Against direct radiation originating 
in the x-ray tube. 
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the patient is the principal source. 


Fic. 1. Lateral view of Belot’s safety upright fluoro- 
scope. 


installation of the vertical fluoroscope into 
three parts: 

1. A separate cabinet which can be left 
lighted is strictly reserved for the generat- 
ing apparatus and for the tube which 
produces the x-rays. No one has access 
to this place while it is dangerous, for the 


Protection in Fluoroscopy 


3. Against secondary radiation, of which 


To accomplish this, I have divided the 


current. 


2. A dark room reserved for the radiol- 


Fic. 2. Rear view of Belot’s safety vertical fluoroscope 
(rear panels of protective material removed for the 
photograph). 


ogist and his assistants: This contains 
the screen and all the control apparatus. 

3. Between these two chambers is a 
clear corridor, reserved for the patient, 
which he may enter easily under the guid- 
ance of a nurse who is herself protected. 

The walls of each of these chambers are 
fitted with windows conveniently arranged 
to permit free passage of the useful 
bundle of x-rays necessary to illuminate 
the screen placed in front of the physician. 
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opening of its door cuts off the primary 
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The chief difficulties of the problem 
grew out of the necessity of correllating 
the movements of the patient and of the 
tube, a control so necessary for fluoro- 
scopic examination. 

| first set myself the task of arranging 
to move the patient only, leaving the tube 
and the screen fixed and in proper rela- 
tion to each other. But the construction 
of a platform permitting displacement of 
the patient in all directions was very 
complicated and costly. I may add that 
certain patients, especially injured pa- 
tients, found it very difficult to tolerate the 
movements brought about in this manner. 

So I gave up this idea for the following: 
The patient placed on a movable platform 
executes mechanically all lateral and rotat- 
ing movements; the tube and the screen, 
invariably fixed in relation to each other, 
can be raised higher or lower, thus making 
unnecessary any movement of the patient 
in the vertical direction. It is possible 
with this device to direct the radiation 
through various obliquities. 

Thus, upward displacements are assured 
by simultaneous movement of the tube 
and screen; the incidence of the rays is 
modified by the obliquity given to the 
useful bundle by inclining the tube; the 
patient is moved laterally by lateral 
movements of the platform on which he is 
placed; orientation is secured by rotating 
the platform. All these movements are 
necessarily brought about at a distance 
by electrical and mechanical devices under 
the control of the radiologist. 

To the control of these movements 
must be added command of the size of the 
opening of the diaphragm, and of the 
anticathode-screen distance, to say nothing 
of the control of the electrical apparatus 
furnishing current to the tube. 

From his place, without effort, the 
radiologist has under control of his left 
hand the height of the tube and screen. 
The movements of the patient, the opening 
and closure of the diaphragm by means of 


one hand, combined, simulate _ reflex 
movements. 
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This installation presents an absolute 
security for the radiologist and places 
the patient and the operator in safety 


Fic. 3. Belot’s safety vertical fluoroscope seen from 
the operator’s side. 


from all danger of electrocution. Further- 
more, the patient who remains in the 
lighted corridor is not unfavorably in- 
fluenced and his organism functions under 
normal physiological conditions. There 
is no difficulty in examining children 
with this apparatus. I may add that the 
cleaning and warming of this corridor are 
easy without imposing an excessive tem- 
perature on the radiologist or his aids. 

Efficiently installed, this system permits 
rapid service for the successive and 
uninterrupted passage of patients, entering 
at one end of the corridor and leaving 
by the other. During the change of 
patients, the physician and his assistants 
remain in the obscure room, without 
spoiling their accommodation. 
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HE AUTHOR, sometime ago,! de- 
signed a radium uterine applicator, 
especially adapted to treating uterine 


Fic. 1. Individual parts of the original 
applicator. 


malignancy in accordance with the technic 
of Regaud (Associate of Madame Curie), 
of the University of Paris. The principles 
involved in the use of the instrument 
are: 

1. It permits irradiation to the entire 
uterine canal from multiple radium centers, 
one center supplying radiation in the 
vagina. 

2. Adjustability. Uterine canals of dif- 
ferent lengths can be easily radiated by 
assembling the applicator to fit the individ- 


1 Swanberg, H. A new radium applicator for carci- 
noma of the cervix. J. A. M. A., 90: 12890, 1928. 


AN IMPROVED UTERINE RADIUM APPLICATOR* 
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ual canal length, thereby irradiating the 
entire uterus. 
3. Heavy filtration, greater in the vagi- 


Fic. 2. Original applicator 

assembled for use in a uterine 
canal of average length. 
nal portion of the instrument than in the 
uterine part, thus protecting the sensitive 
vaginal mucosa, and minimizing the danger 
of formation of fistulas. 

The original instrument, now known 
as Applicator No. 1, is constructed of 
22 karat gold of special alloy (density 
18.4) covered with aluminum. Filtration 
in the uterine portion is equivalent to 
1.5 mm. of pure platinum and 3 mm. in 
the vaginal part. Gold is substituted for 
platinum (density 21.4), because of its 
almost equal density, and, because it 
costs only about one-fifth the value of 


* Submitted for publication March 17, 1930. 
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platinum, lowers greatly the construction 
expense of the instrument. 
Certain radium therapists questioned 


Fic. 3. Individual parts of applicator as now made. 
(Note but one end-piece and three sectional parts.) 


the advisability of using such heavy 
filtration; hence an applicator of slightly 
lighter density and somewhat smaller 
dimensions was devised, known as Appli- 
cator No. 2. This applicator is also con- 
structed of gold covered with aluminum. 
The filtration is equivalent to 1 mm. of 
pure platinum in the uterine portion 
and 1.5 mm. in the vaginal part. (This 
filtration is the same as that now employed 
by Regaud.) 

In order to materially reduce the cost 
of the applicator, and still provide com- 
paratively heavy filtration, a third instru- 
ment, designated as Applicator No. 3, 
has been devised. This is constructed of 
brass (density 8.4) instead of gold, and 
covered with aluminum. Applicator No. 3 
has a filtration equivalent to that provided 
in Applicator No. 2, and it is approximately 
the equal, in outside dimensions, to 
Applicator No. 1. In order to keep the 
uterine portion of this instrument within 
practical dimensions, the central bore 
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has been reduced to 1.9 mm. This instru- 
ment necessitates, however, the use of 
needles in 


small-sized radium tandem 


Fic. 4. A. Uterine angle-wedge. s. Appearance of appli- 
cator with a 15° uterine angle-wedge in position. 


arrangement. (The central bore of the 
uterine portion of Applicators No. 1 and 
No. 2 Is 3.5 mm.) 


A 


— 


Fic. 5. A. Uterine collar-button end. Bs. Appearance of 
applicator with uterine collar-button end in position 
to treat a short cervical canal. 


A number of additional improvements 
in the applicator have been made. 
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This applicator was originally provided 
with three separate uterine end-pieces 
of variable size, and one short uterine 
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Fic. 6. a. Uterine extension part (made in various 
lengths). sp. Appearance of applicator with uterine 
extension parts assembled to treat an unusually long 
uterine canal. 


section. Increased flexibility with decreased 
cost has been secured by providing but 


APRIL, 1930 


one uterine end-piece and there uterine 
sections of variable size. 
Some gynecologists object to the use 


Fic. 7. A. Screw-cap for uterine extension sections. 
s. Capsule made by screwing screw-cap on the uterine 
extension end. 


of a long straight instrument in the 
uterus and contend that all such devised 
should be curved or so constructed as to 
more nearly conform to the direction of 
the uterine canal. This has been overcome 
by the construction of an angle-wedge, 
which can be attached to the applicator. 
Several types have been provided so 


A 
Fic. 8. a. Side view. B. End view. The double vaginai end for the 
applicator. 


that angles of 10°, 15° or 20° are obtained 
in the uterus. We have also devised an 
adjustable uterine angle-wedge so that 
the direction of the angle, in_ relation 
to the vaginal cross-arm piece, can be 
quickly changed to any position. 
Occasionally, it is necessary to use the 
applicator to radiate the stump of 2 
cervix when a supravaginal hysterectomy 
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as been previously performed. The cer- 
vical canal in such cases is usually about 
2.5 cm. long. This is accomplished by 
placing a small collar-button end to the 
short uterine portion of the applicator. 

The uterine portion of the applicator 
can be indefinitely prolonged by using 
additional uterine extension-sections of 
various lengths. This permits thorough 
radiation to the entire uterine canal 
regardless its length in the individual 
case. 

The various portions of the uterine 
section of the applicator can also be used 
as applicators elsewhere in the body. 
By the use of a separate screw cap, it is 
possible to convert a uterine extension 
section and end into a separate capsule 
of variable size, thus virtually converting 
the applicator into one of universal 
applicability. 

The most recent improvement has been 
the provision of a double vaginal-end to 
the applicator. This permits the use 
of two radium centers in the vagina instead 
of one, and is highly desirable when the 
vaginal vault is large and the applicator 
used in conjunction with a_ colpostat. 
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It is also convenient when the vaginal 
vault is small and it is impossible to use a 
colpostat in addition to the applicator. 


Fic. 9. Appearance of applicator with double vaginal 
end assembled for use in a uterine canal of average 
length. 
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THE IMPORTANCE OF 


UROGRAPHY IN THE INTERPRETATION OF 
ABDOMINAL SYMPTOMS* 


ITH an ever-increasing frequency, 
the profession in general makes 
use of the urologist in attempts 
to solve the extremely difficult problems 
in diagnosis which present themselves, 
but there are yet too many cases submitted 
to operation without the merciful aid of 
this illuminating branch of medicine. 
Fortunately, many of our ideas of 
specialism are rapidly changing. For 
instance, we can all remember the time 
when it was thought a specialist was some 
one who knew at least one thing well. 
Sad to relate, even this was often not 
true. Today, a real specialist must have a 
thorough knowledge of the functions of 
every organ in the body, and then have a 
familiar knowledge of all known technic 
to correlate the information possibly at- 
tainable concerning some particular organ 
or system of organs. The urologist, for 
example, should be well grounded in all 
matters of general medicine; a competent 
anatomist; thoroughly conversant with 
the physiology of all organs; be especially 
keen in the interpretation of circulatory 
symptoms, and finally, be particularly famil- 
iar with all possible pathology of the 
abdomen and pelvis. With the aid of the 
advice of this type of urologist, the general 
or abdominal surgeon should bring his 
errors down to the very minimum. There 
are quite a generous percentage of this 
assembly, who were compelled to make 
all their diagnostic decisions before the 
days of the benevolent aids that are now 
offered by laboratory technic and highly 
developed specialism. To say that our 
surgery in those days was “all poor 
surgery, would be quite as far from the 
truth as to say that “all surgery of today 


CuHar.es W. Moots, M.D., AND JAMES A. H. Macoun 


TOLEDO, OHIO 


is good surgery.” However, that it is now 
possible to have these aids, the burden 
of this discussion is an effort to arouse a 
determination to more frequently make 
use of them. 

The present high prominence of urology, 
and especially urography, has been gained 
by constant and rapid progress. If I may 
be allowed the personal allusion, it has 
all occurred in the professional life of 
myself and therefore, during that of many 
of the audience. 

It was only as far back as 1897, that 
Tuffier probably first suggested the com- 
bination of an opaque ureteral catheter 
and radiography. In 1906, occurred the 
first successful outline of the ureter and 
renal pelvis in the roentgenogram, which 
was made possible by the injection of 
colloidal silver; gradual improvements in 
technic followed, which finally resulted in 
the use of the salts of the halogen group, 
by Cameron in 1918. These have stood the 
test of service during the past decade, 
and it is during these past ten years only 
that urography has been made available 
to the profession in general. 

Time will not permit a lengthy con- 
sideration of the contraindications to 
urography, but in passing, it should be 
urged that this work should be carried 
out by a thoroughly competent urologist 
and that the roentgenographic apparatus 
be located in the cystoscopic room that the 
roentgenogram may be taken without delay 
following the catheterization and injection. 

The advantages derived from a more or 
less routine urography are not alone 
confined to the prevention of unnecessary 
surgery to organs not diseased, but apprises 
us of unsuspected pathology in the kidneys 


* Read at the forty-first annual meeting of the American Association of Obstetricians, Gynecologists anc 
Abdominal Surgeons, Toronto, Ont., September 10-12, 1928. 
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and ureters, which will very frequently 
permit us to successfully attack that 
pathology and prevent destruction of 
kidney tissue. Chute of Boston published 
in 1924, “An Analysis of Fifty Cases of 
Renal Calculi” showing the importance of 
early diagnosis and treatment of this condi- 
tion. The principles he advocated are well 
worthy of our careful consideration, for 
which purpose I must simply refer you to 
his valued paper. 

Pathology of the urinary tract may be 
confused with that of practically every 
abdominal organ, but there are a few 
organs which are especially liable to receive 
too much attention and treatment if 
urography is not properly used. 

First comes the so-called cases of chronic 
appendicitis. The frequency with which a 
perfectly normal appendix is removed with 
no relief of symptoms has been appalling. 
This mistake has occurred in my own 
experience even after a thorough gastro- 
intestinal study by a supposedly competent 
roentgenologist. A properly taken pyelo- 
gram would have prevented this error as it 
would in many instances that occur only 
too frequently. 

Acute Appendicitis. At first thought it 
might seem most improbable that confu- 
sion concerning this disease should ever 
occur. However, it has frequently been 
diagnosed and operation completed upon 
a perfectly normal appendix. 

The gall bladder is an exceedingly fertile 
field for unfriendly and unscientific treat- 
ment. A flat roentgenogram followed by 
urography will often disclose a stone or 
stones in the right kidney or ureter, or an 
hydronephrosis. On the other hand, the 
Symptoms may point strongly to renal 
calculi, as they did in one of our very 
recent cases, but urography proved the 
urinary tract free from pathology which 
might cause the symptoms, and a further 
study revealed the stones to be in the 
gall bladder. 

Ptosis of kidney can positively be diag- 
nosed and may thus save the patient 
several unnecessary operations. 
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Tumors of the right kidney are at times 
diagnosed as lesions of the liver, when 
urography would speedily and surely 


Fic. 1. Case 1. Calculus right mid-ureter. 


“dispel the doubt and reveal the truth.” 
With somewhat less frequency, difficulty of 
diagnosis is encountered with acute-diver- 
ticulitis, lesions of the pancreas, twisted 
pedicle of ovarian tumor, retroperitoneal 
sarcoma, and malignancy of the large 
intestine. A complete urological study, to- 
gether with the use of the sigmoidoscope 
and general Roentgenograms, will reduce 
our mistakes to a minimum. To illustrate 
my contentions, I will cite a few cases 
that have been studied in our clinic during 
the past year. 


Case 1. W. S. a colored male, admitted 
August 30, 1926, complaining of pain in right 
iliac region, and a history of similar attacks 
for past seven years. One year previous to 
admission, his appendix had been removed 
but the same symptoms persisted. Physical 
examination practically negative except for 
some pain upon heavy percussion over right 
kidney. Urine negative. Leucocytes, 14,640 
with 74 per cent polymorphonuclears. Blood 
urea 17 mg per 100 c.c. of blood. Wassermann 
negative. A plain roentgenogram showed a 
shadow opposite the fourth lumbar vertebrae 
on the right side. Cystoscopic examination 
revealed a normal bladder. A No. 4 flute 
catheter was passed up the right ureter and a 
pyelogram was made. This showed the shadow 
found on the flat roentgenogram to be included 
in the ureterogram, and a diagnosis of right 
ureteral calculus was made. The patient 
strongly desired operation rather than manip- 
ulation and an urgent necessity for his return 
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Fic. 2. Case ut. Extra-renal shadows, right. 


the patient discharged in excellent health and 
spirits twenty-one days after the operation, 
and has remained in perfect health. 


Case u. Mrs. B., aged thirty-eight, first 
seen at her home, 50 miles in the country. 
Her chief complaint was pain in the right 
side extending from the chest to vulva, follow- 
ing the course of the right ureter. These 
attacks usually lasted from a few days to a few 
weeks. She had the first attack twenty-one 
years ago. Ten years ago, had a cholecystos- 
tomy, but no stones found in the gall bladder. 
Thought she had some little relief for two 
years, though the attacks continued. Two 
years after the  cholecystostomy, the 
attacks began to increase in both frequency 
and severity and when seen this last January 
was incapacitated more than half the time. 
The patient described the attacks as coming 
on with a sort of tired feeling in upper right 
abdomen, this was followed by severe pain 
which radiated to the back and then down to 
the vulva. Sometimes, but not always, there 
was nausea, never vomiting. There was 


invariably frequency of micturition with dis- 
tress while voiding, the intervals between 
micturtion being only twenty minutes. The 
case seemed easily one of renal calculi, but we 
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to work with the briefest period of morbidity 
being also present, a ureterolithotomy was 
done through a muscle splitting incision and 
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urged the importance of study before surgery. 
It was two months before she was able to 
leave her home and come to the clinic. An 


Fic. 3. Case 1. Calculous upper left ureter. 


urinalysis and blood study were negative, and 
it should be noted especially that a Vanden- 
berg was negative. The icterus index was 8. 
Cystoscopic and phthalein tests revealed 
nothing of importance. 

A plain roentgenogram revealed two ovoid 
shadows in the region of the right kidney, but 
a pyelogram showed these to be extrarenal. 
A gall bladder series was then run and a diag- 
nosis of cholecystitis with at least two stones 
was easily made. Operation proved the diag- 
nosis to be correct, one of the stones having 
a prolongation that extended down the cystic 
duct for at least half an inch. A cholecystectomy 
without drainage was done, and the patient 
left the hospital in sixteen days, quite well, 
and reported April 20 that she had remained 
so and was doing her own work. 


CasE m1. Mrs. C. aged thirty-seven, ad- 
mitted to the Clinic, February 1, 1928. Chief 
complaints were frequent micturition, pelvic 
cramps, pain in back. This latter symptom 
had been present since she was two years old, 
and followed a fall down stairs at that time. 

Following the routine studies, a plain roent- 
genogram was made which revealed a shadow 
just below the pelvis of the left kidney. It 
also showed that the patient had six Jumbar 
vertebrae and that the right transverse process 
of the first lumbar was fractured. A pyelogram 
was then made which showed the shadow to 
be within the ureter. 

Diagnosis: Calculi in left ureter just below 
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the pelvis of the kidney. Operation proved this 
to be correct. A ureterolithotomy was done 


and the patient is doing well. 


Fic. 4. Case vi. Extra-renal shadow, right. 


Double pelvis, left. 


Case iv. Male, aged forty-five, referred 
for gastric surgery. Chief complaint was 
distress in region of stomach. 

A gastric study revealed some gastric hyper- 
trophy with probably some adhesions about the 
pyloris. A gall bladder series was then made and 
a diagnosis of cholecystitis with stones con- 
firmed. A study of the blood and urine was 
without important findings. 

Bilateral pyelograms revealed the right 
kidney to have a double pelvis with double 
ureter for a distance of six inches where they 
united into one. Both double ureters were 
markedly dilated. Diagnosis: Hypertrophied 
stomach, cholecystitis with stones, right double 
pelvis with partial double ureters. 

The patient was advised to make an effort 
to get along without treatment. 


Case v. M. D., Female thirty-six years 
old. Was admitted to the hospital September 
27, 1927, complaining of pain across her lower 
abdomen. Six and a half years ago the patient 
states that her appendix was removed for this 
same pain. The pain is diffuse throughout the 
abdomen without radiation, and is not accom- 
panied by any urinary, gastrointestinal, or 
menstrual difficulties, with the exception of 
severe constipation. 
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Examination was negative, except for diffuse 
lower abdominal tenderness. No masses were 
palpable. Examination of the urine was nega- 


Fic. 5. Case vin. Stricture of lower left 
ureter 


tive. A left salpingo-oophorectomy was per- 
formed and examination of the tissue revealed 
a small cyst and chronic salpingitis. Following 
operation the patient gained in weight, but 
continued to have some pain in the abdomen, 
frequency, and many pus cells in the urine 

Cystoscopy revealed a bladder wall, inflamed 
diffusely to a grade 1. Both ureters were 
catheterized and bilateral pyelograms made. 
These revealed a horse-shoe kidney with a 
moderate amount of dilatation of the pelves. 


Case vi. Female, B. F., forty-seven years 
old. First examined October 28, 1927, complain- 
ing of severe pain in the left lumbar area 
radiating over the crest of the ilium. This 
pain has been present for about four days. 
During this time, she has had frequency and 
burning on urination. There is no history of 
hematurea or tenesmus. There have been no 
other symptoms of importance. 

Cystoscopy showed the bladder wall to be 
diffusely inflamed. Grade 1. Both ureteral 
openings appeared normal and a clear spurt 
was seen from the right ureter and a cloudy 
spurt from the left ureter. 

Examination of the urine revealed an occa- 
sional hyaline and granulated cast. Pus 1. 
Cultures from both kidnevs were negative 
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and urea concentration was 0.2 per cent. A 
flat plate revealed a shadow in the upper right 
abdomen. A right pyelogram showed this 


blew, 


Fic. 6. Case 1x. Stricture of lower left ureter. 


shadow to be extrarenal. A pyelogram of the 
left kidney showed a complete reduplication 
of the kidney pelvis and a markedly enlarged 
kidney. 


Case vu. Female, C. W., thirty-six years 
old. First examined October 13, 1927, com- 
plaining of pain in the right upper abdomen. 
The patient gave a history of havingsuffered 
with pain in the right abdomen and back for 
over three years. The pain does not radiate 
to the right shoulder but has extended toward 
the vulva. There was some tenderness in the 
region of the gall bladder and the right kidney 
was palpable and tender. No history of jaun- 
dice or gastrointestinal symptoms. She had 
had duodenal intubations for drainage of her 
gall bladder within the last year with appar- 
ently little relief. There were no urinary or 
menstrual symptoms. Examination of the urine 
revealed numerous pus cells but was otherwise 
negative. The blood chemistry was normal. 

Cystoscopy revealed a normal bladder. 
Both ureters were catheterized and a right 
pyelogram was made. The pyelogram revealed 
a ptosis of the right kidney with a hydrone- 
phrosis of a Grade 1. No infection was present 
at the time of examination as all cultures 
were negative. 


Case vi. Male, F. P. thirty-four years 
old. First seen January 30, 1928 complaining 
of pain in the left lumbar region radiating 
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toward the umbilicus. This pain had been 
present for three years. There had been slight 
burning on urination. Physical examination 
revealed small left varicocele and slight tender- 
ness in the region of the left kidney. 
Cystoscopy was negative except for the fact 
that it was impossible to pass any catheters 
up the left ureteral opening. On a second 
cystoscopy, five days later, a No. 4 catheter 
was passed up the left ureter with some 
difficulty. This was withdrawn and the tip of a 
Garceau catheter was inserted in the left 
ureteral opening and a left pyelogram made. 
The pyelogram showed a stricture low down in 
the ureter near the bladder wall. The middle 
calyx is indistinct probably due to lack 
filling, although tuberculosis should be con- 
sidered. Guinea pig inoculation was carried 
out and the ureter dilated to a No. 9 French. 
Dilatations are to be carried higher as this 
treatment relieves patient’s symptoms. 


Case 1x. Male, E. S., forty-nine years old. 
First seen July 26, 1927 complaining of burn- 
ing on urination and pain in region of the 
sacrum. A posterior resection of the rectum 
was done two years ago. Since operation, the 
patient has had burning and pain on urination 
frequently and tenesmus with nocturia of a 
Grade 4. He has also complained of chills and 
fever and pain in the left abdomen. 

Examination revealed some tenderness in 
the left lumbar area and a draining sinus in 
the sacral region and a left rectal colostomy. 
On attempting to pass a standard size cysto- 
scope, considerable scar tissue was encountered 
in the posterior urethra. This was dilated with 
sounds to a No. 26 French. The bladder wall 
showed a difused degree of inflammatory reac- 
tion. Urinary spurts were seen to issue from 
both ureteral meati, and a No. 5 catheter 
passed easily up the right ureter. It was impos- 
sible to pass any form of catheter for more 
than 4 cm. up the left ureter. A pyelogram 
revealed marked stricture of the left ureter. 


Case x. L. M. female aged thirty, first 
admitted to the hospital complaining of 
abdominal discomfort and pain over sacra 
region. She has been subjected to the following 
operations within the past few years: appendec- 
tomy, cholecystectomy, incisional hernia and 
tonsillectomy. In spite of the surgery the 
patient still complained as formerly. Her 
symptoms had always been indefinite, but 
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there had been continued pain in right upper 
abdomen and back, and pain in lower right 
abdomen. She has suffered of nausea and 
vomiting and her bowels had been constipated. 
A pyelogram of the right kidney performed 
Feb. 6, 1928, reported pelvis normal with 
ureter dilated. A short interval after this, her 
gall bladder was removed and was reported 
by the pathologist to be of the strawberry 
type, and there were no stones. Her examina- 
tion March 16, 1928 was negative with the 
exception of some tenderness in both lumbar 
regions and a difused tenderness through the 
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abdomen. The patient impressed one as having 
a large psychoneurotic element. 

Cystoscopy revealed a mild degree of inflam- 
mation of the bladder especially about each 
ureteral orifice. Bilateral pyelogram revealed a 
hydronephrosis of the right kidney of a Grade 
111 with considerable dilatation and tortuosity 
of the right ureter. The left pyelogram was 
practically normal. Cultures of both kidneys 
showed a colon bacillus. This patient has 
undoubtedly had a progressive pyelonephritis 
of both kidneys, more especially on the right’ 
accounting for many of her indefinite pains, 
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S the following pages deal with the 
problem of pains in the small 
of the back (lumbago), it may be 

advisable to briefly indicate the meaning 
I attach to this term. 

The general public frequently describe 
the whole region as far as the short ribs 
as the ‘small of the back,” and in medical 
language the interpretation of the term is 
similarly vague. 

I therefore wish to state that I only refer 
to those pains which are felt up to about 
the region of the ridges of the ilium and 
down to about the anal groove, whilst 
they may extend sideways about as far 
as the spot where the gluteal muscles 
connect with the hip bones. 

The subject has occupied my attention 
for several decades. 

In my larger work dealing with the part 
played by the nervus sympathicus in 
diseases of the appendix' I pointed out that 
patients suffering from diseases of the 
vermiform process often complain about 
pains in the small of the back and that a 
detailed examination of the rear portion of 
the abdominal wall and the back shows that 
the upper processes of the os sacrum are 
almost always subject to pain when 
exposed to pressure, and that the same 
remark applies also—though to a less 
extent—to the process of the fifth lumbar 
vertebra. This statement, however, was 
misleading; for in course of time it became 
evident to me (by means of x-ray) that 
it is precisely the spinous process of L.5 
which is mainly subject to pain, whilst 
the same can only be said of the upper 
edge of the os sacrum in a more general 
and restricted way. 

It is by no means easy to correctly 
determine the position of L.5 and its 
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process in the body of living persons; 
and so | trust that the mistake I made in 
looking for the L.5 process in too high a 
place will be considered pardonable. 

Since then I have examined thousands 
and thousands of persons of both sexes, 
children as well as adults ( in recent years 
mainly women) and I have over and over 
again found that my observation was 
correct. It is, indeed, a rare exception 
in connection with acute and chronic 
diseases of the appendix that the spinous 
process last referred to is not painful when 
exposed to pressure. 

And always—almost without exception 
—my patients have stated that “‘it is there 
that the pain started.” 

According to their statements the pain 
radiates from there in both directions 
towards the region of the ridges of the 
ilium and also, frequently towards the 
righthand side only, beyond the ridge of 
the ilium into the region of the righthand 
groin and above Poupart’s ligament. 

If a careful examination is made by 
hand, it is found that the long dorsal 
muscles between the spinous processes and 
the iltum are painful. There one finds 
indurations and contractions of the kind 
already described by Cornelius, the latter 
being on the whole identical with the 
‘“‘seloses” described by Schade and with 
the “‘Hartspann”’ described by A. Miiller- 
Gladbach. 

The same observation is made in respect 
of the gluteal muscles, more particularly 
that part of them which is located below 
the ridges of the ilium and also that part 
located below the rear and upper spine 
of the ilium. In the case of elderly people 
it is not uncommon to discover fusiform 
indurations—for the most part in the 
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plane of the lumbo-sacral connection— 
which may be exceedingly painful. 

in a few cases I found some movable 
small glands close to the bone in the corners 
of the rhomboid fossa where not much 
adipose tissue has been developed. These 
are sometimes very painful, either on 
both sides or—less frequently—on one 
side only. 

Erben is the only authority by whom 
anything similar is mentioned.’ 

Another spot sensitive to pressure— 
more especially in the case of sciatica and 
allied complaints—is located lower down, 
near the second point of intersection of a 
line divided into three parts and imagined 
to be drawn from the beginning of the 
anal groove to the trochanter major. It 
frequently happens that acute pains ex- 
tending to the hinder part of the thigh 
and the outer part of the calf of the leg 
are produced by pressing that spot a 
little more firmly, such pressure being 
directed a little towards the interior. It 
is evident that, by doing so, the nerve 
trunks combined to form the large iliac 
nerve are pressed near the spot where 
they leave the pelvis and where they rest 
on the lower and hinder spine of the ilium. 

If the palpation test is extended forward 
to the front part of the abdominal wall 
by way of the righthand ridge of the 
illum (which is often very sensitive), the 
spots sensitive to pain which are charac- 
teristic of a diseased appendix may be 
discovered. 

It should never be omitted to examine 
the patient whilst standing. In doing so, 
numerous tensions and indurations will 
be felt. 

In a few cases I was able to ascertain 
the presence of a spindle resembling some- 
What the stone of a date as regards its size 
and shape. It was almost as hard as a 
bone and was located near the forward 
anc upper spine of the ilium and above 
ligament. 

' the patient is then made to double 
* her thighs and if the finger tips are 
inserted into the abdominal cavity (either 
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sideways or from above), it will be possible 
—provided that the patient is not too 
stout—to feel the ascending colon, the 
psoas and the curve of the vertebral column 
from the promontory upward about as far 
as the arches of the ribs. (It may be added 
in parenthesis that such palpation never 
causes any pain if the person examined 
is in normal health.) 

The psoas is usually sensitive, either 
altogether or part of it. If the patient is 
made to lift her leg, the psoas is felt to 
become hard, and the sensitive spots 
become more painful than before. It is 
impossible to say whether the psoas itself, 
or the parietal part of the peritoneum, or 
the nerves located between the fibres of 
the muscle, or the ureter experience the 
painful sensation. 

The large pelvis, too, must be palpated. 
If the finger tips are made to move back 
and forth on the colon so that it contracts, 
it will be found that, on its inner side 
and on the abutment of the large pelvis, 
the point of origin of the appendix is 
sensitive to pain. 

In this connection it is necessary to bear 
in mind that the ureter is frequently 
affected in catarrhs of the right renal 
pelvis and that it is sensitive to pain. 

Moreover, it often happens that the 
righthand side of the vertebral column 
up to its upper extremity is painful, either 
the whole of it or parts of it. The “kx 
point, more especially, is conspicuous as a 
pressure spot located rather far down. 

It is difficult to decide in each particular 
case whether the pain is located in the 
peritoneum, the mesenteric root, or the 
lymphatic glands and parts of the nervus 
sympathicus mixed up with it. 

Radiations of the pain into the sensitive 
process of L.5, into the neighborhood of 
the stomach and the porta of the liver, 
and into the opposite side of the abdomen 
are likewise observed. 

Very frequently pain is also caused by a 
deep-seated pressure on a spot just above 
the navel, when the finger tips reach the 
vertebral column. More than 20 years ago 
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I established a connection between this 
fact and the ganglion accumulations in 
that neighborhood, of which I showed 
at the same time that they must be 
sensitive to pain. 

It is not the stomach which is the seat 
of the pain; because in the rare instances 
in which it is possible to palpate the 
“stomach fold” (‘‘Magenstufe”’), the lat- 
ter is situated above the region where 
pain is felt. The pancreas cannot be con- 
cerned either; because it, too, is located 
higher. If the fingers move from this spot 
towards the left, pain is frequently caused 
near the sloping portion of the vertebrae, 
whilst there is less pain in the part lower 
down, towards the promontory. On the 
lefthand side, too, similar observations are 
occasionally made as on the righthand 
side—a fact which is presumably known to 
everyone engaged in such examinations. 
The circumstance that pain seated on 
the righthand side is sometimes also felt 
on the lefthand side, although to a less 
marked extent, may find its explanation 
in the principle of allochiria. Finally, it is 
necessary to examine the last of the lumbar 
vertebrae and parts at least of the entrance 
to the pelvis. The pain felt in the spinous 
process of L.5 originates in L.5 itself. 

It is advisable to palpate the pelvic 
organs per rectum. The impression one 
is able to obtain in this way is far more 
accurate than that obtained through exam- 
ination per vaginam. 

In order to avoid tedious repetitions, | 
confine myself to stating that the results 
of this examination are in many instances 
identical with those reported by A. Miiller- 
Gladbach. As a general rule, there is more 
pain on the righthand than on the lefthand 
side; but the results are subject to changes 
at different times. 

It must also be borne in mind that the 
pelvic peritoneum (which reaches down 
to a considerable depth) and the numerous 
nerve elements cause a large part of the 
painful sensations felt in that region, and 
that the various uterine ligaments, the 
connective tissue enclosed by them, the 
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Fallopian tubes, the ovaries and the uterus 
itself are found in the most diversified 
conditions of swelling and displacement, 
more particularly so after repeated attacks 
of inflammation of the appendix. 

I was much struck by an observation 
which I occasionally made when palpating 
the “bellies” of the musculus pyriformis 
which originate on both sides of the os 
sacrum. 

This muscle was very sensitive to pain. 
The patient stated that she felt a violent 
pain, when it was lightly rubbed, on the 
thigh, just before the trochanter major; 
I made her abduct the right leg and 
caused her to draw it towards the resisting 
left hand. The muscle firmly contracted 
under the palpating finger, whilst at the 
same time a feeling of pain originated 
near the trochanter; probably at the spot 
where the muscle itself and its tendon 
join the bone. I feel disposed to look upon 
this phenomenon as something analogous 
to the pain felt in the knee which M. 
Lange* believes to be caused by a diseased 
condition of the sartorius muscle. 

I wish to add that an observation of 
the back frequently discloses the presence 
of some large or small furuncular scars in 
(and above) the “small of the back”’ 
and (with particular clearness in the case 
of elderly patients) of a network of dis- 
tended veins extending right across the 
sacro-lumbar connection, but decreasing 
in size in both directions. The number 
of furuncular scars is less in the front part 
of the abdomen; the venous networks are 
frequently irregular, and occasionally the 
right side of the abdomen protrudes further 
than the left. 

These, briefly, are (more or less com- 
pletely) the results at which I arrived 
after carefully examining a large num- 
ber of patients suffering from chronic 
appendicitis. 

Although this is not the place for elab- 
orate discussion along the lines of differ- 
ential diagnosis, it is nevertheless neces- 
sary to make brief reference to the close 
relations existing between the appendix 
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and the pelvic organs, in order to explain 
the connection between the latter and the 
type of pains dealt with in this article. 

{ still adhere to the conviction to which 
| ~~ expression more than 20 years ago, 

. that the relations between a diseased 
ie and the organs of the body, 
including, of course, the pelvic organs, are 
mainly brought about through the inter- 
mediary of the vascular nerves. 

It has been known for a number of years 
that inflammations of the appendix exer- 
cise a permanently injurious effect upon 
the pelvic organs. 

The first consequences of blood conges- 
tion in the pelvic organs caused by way of 
the nervus sy mpathicus are increased 
menses and other menstrual discharges. 

In the speculum an increased quantity 
of clear mucus may be seen as_ being 
discharged by the cervix (the so-called 
catarrh of the cervix uteri). In some 
instances the vault of the vagina is redder 
than usual—an unmistakable sign of an 
engorgement affecting also the pelvic 
organs located higher up. The whole may 
be described as a colpitis fornicis. 

In addition to this, my observations have 
absolutely convinced me that engorge- 
ments of the pelvic organs originating 
from the appendix by way of the nervus 
sympathicus cause the entire ligamentous 
apparatus of the uterus to become relaxed, 
so that in many instances the movable 
dorsal position of the uterus is the result 
of repeated inflammations of the vermi- 
form process. 

This connection was first described by 
Edebohls.¢4 

Dorsal positions of the uterus fixed by 
scars have been known for a long time past 
to be the result of appendicitis (Douglas 
exudation). 

li, owing to repeated congestions, a 
certain inflammation of the pelvic organs 
has | becom more or less chronic, it fre- 
quently happens that they become subject 
to disease quite independently. The direct 
cause may consist in the unsuitability of 


the measures adopted at the time of 
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the menses, in abortions, or in similar 
circumstances. 

Once such diseases occur, the part of the 
appendix concerned may also become 
painful, although the organ itself may not 
be inflamed at all. In like manner, there 
may be an increase in the pressure pain 
felt by the L.5 vertebra. 

This painfulness and even the spontane- 
ous pain felt in the region of the appendix 
are obviously due to reflex congestion of 
blood caused by way of the nervus sym- 
pathicus, or else it may be that some for- 
merly inflamed region whose stimulus 
threshold is lower feels sympathetic pain. 

In my opinion, the condition of the 
appendix during pregnancy provides sufli- 
cient proof of this statement. 

It is exceedingly frequent during preg- 
nancy, even during the first few weeks, that 
the vermiform process is painful to pres- 
sure although the persons concerned may 
be quite ignorant of it. If they make any 
complaints at all, they refer to some 
pressure in the region of the stomach. An 
examination shows that they usually mean 
the above mentioned pressure pain in the 
part above the navel; and if the matter is 
further investigated, it is found that all 
the signs pointing to a diseased appendix 
are present, including the sensibility to 
pressure of the process of L.5. The tem- 
perature often rises from 37.6° to 38.0° or 
even a little higher than that. At that time 
there can be no question of a displacement 
of the large intestine described by Fiith. 

This condition is of such frequent 
occurrence and is so characteristic that 
any troubles of pregnancy that may exist 
are certainly augmented by it and may be 
partly connected with I have already 
drawn attention to this subject in my 
earlier publication. 

Similar phenomena, but of a much more 
violent nature, take place in connection 
with tubal pregnancies, and may lead to 
grave errors of judgment. 

It is well-known that tubal pregnancy 
is often due to changes caused by in- 
flammations of the appendix. If, under 


these circumstances, the foetus breaks up 
or a tubal abortion takes place, the 
peritoneum experiences a very violent and 
painful irritation, which also causes the 
region of the appendix to become very pain- 
ful, not only in response to pressure, but 
also spontaneously, no matter whether 
the tubal pregnancy. is located on the 
right or left side. 

In a few instances of this kind I observed 
that a lefthand tubal pregnancy, shortly 
after its breaking-up, caused violent pains 
in the right shoulder, although no blood 
clots were found under the diaphragm 
when the operation took place. In these 
cases the region of the appendix was very 
sensitive to pain. The process itself, as 
seen during the operation, had undergone 
some pathological changes, but there was 
no acute inflammation. 

I have already pointed out in my earlier 
publication that pains in the shoulder 
are of no infrequent occurrence in in- 
flammations of the appendix. 

When the region of the appendix be- 
comes painful through sy mpathetic peri- 
toneal irritation, renewed irritation Is 
caused to the original course (whichever it 
may be), in which the stimulus threshold 
is permanently located at a low level. 
This accounts for the pains felt in the 
shoulder in cases of tubal pregnancy. 

It will be evident from the preceding 
explanations that in many cases a differen- 
tial diagnosis between an inflammation of 
the ovaries and the Fallopian tubes (right 
or left)—-which is often characterized by 
similar symptoms, although these are 
less violent—and an inflammation of the 
appendix is almost impossible, except 
perhaps after prolonged observation and 
prolonged treatment. 

The insufficient knowledge and _ the 
incorrect interpretation of these matters 
account for many a sin of omission com- 
mitted in connection with displacement 
operations and similar proceedings. 

In all these cases the process of L.5 may 
also become painful, and some of the 
secondary phenomena referred to above 
may also be present. 
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In no instance, however, have I found 
this pain and this sensitiveness to pressure 
in connection with inflammations of the 
pelvic organs when the appendix was in 
sound health, and when the process of L. 5 
was insensitive to pressure. If the process 
of 1.5 is not painful, the region of the 
appendix as a rule, is also insensitive. 

The inference I draw from this circum- 
stance is that the changes that lie at 
the root of the painfulness of the process 
of L.5 are not directly caused by an 
inflammation of the pelvic organs. 

According to my experience and my 
investigations it is beyond doubt that in 
the case of patients visiting a gynecologist 
one of the most frequent causes of the 
group of phenomena here described 
although, as we shall see later on, not the 
sole cause—is a diseased appendix. 

The complaint here referred to is of a 
typically chronic nature. Generally speak- 
ing, women of advanced age are more 
persistently attacked by it than younger 
women or girls; and in their case the 
symptoms are also more complete in 
every way. 

Before we proceed to give an answer 
to the question as to the pathologico- 
anatomical changes causing the phenom- 
ena here described—the lumbo-sacral 
syndrome,—it may be useful to briefly 
outline the general course of the basic 
disease, i.e., appendicitis, and its bearing 
on the phenomena here described. 

In this connection it is absolutely 
necessary to call to mind the fact that, 
as is proved by pathologico-anatomical 
investigations, a diseased appendix is of 
exceedingly frequent occurrence. It must 
suffice to refer to two authors only. Aschoff* 
states that between 75 and 80 per cent 
of all persons between the ages of 50 and 
60 suffer from a diseased appendix and 
that, at the age of about 40, only 1 out of 
every 3 persons has still a healthy vermi- 
form process. In his latest publication on the 
subject, Aschoff points out that rudi- 
mentary acute irritations of the appendix 
occur far more frequently than is generally 
believed to be the case.® 
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Ribbert? states that “‘more than 50 
per cent of all persons above the age 
of 60 suffer from obliteration processes of 
the appendix.” It should be borne in 
mind that obliteration processes are regu- 
larly an indication of serious or frequently 
repeated inflammations. 

Inflammations of the appendix origi- 
nating in childhood are characterized 
not only by pains in the abdomen, but 
also by painfulness of the process of L.5 
caused by pressure and—occasionally— 
by pains in the “small of the back.” 
Rectal examination shows that the pelvic 
peritoneum is also painful. 

My experience has shown me that the 
danger is especially great to young girls 
at the time of their first menstruation. 
The pains incurred at that age are often 
wrongly interpreted. They are looked upon 
as part of their puberty development or 
as being connected with their “growth;” 
and no particular attention is paid to them. 

I feel pretty certain that acute inflam- 
mation of the appendix is particularly 
frequent during those years. This opinion 
of mine, like most of the experiences here 
described, was already recorded by me 
more than 20 years ago in the publication 
repeatedly referred to. H. Kiimmell holds 
the same view.® 

It should therefore be emphasized that 
any pains during the years of ‘“‘develop- 
ment’’ and at the first appearance of the 
menses always indicate some pathological 
condition which it is our duty to elucidate 
and which is often due to a diseased 
appendix, apart from constitutional and 
other causes. 

The acute inflammations of the appendix 
which are observable at the first appear- 
ance of the menses usually take place 
after the discharge of blood is over. 

[he week succeeding the completion of 
menstruation is the time during which 


acute appendicitis is incurred by young 
girls and women. 

'n the medical reports on older girls and 
Wonien suffering from a diseased appendix 


We 'requently find statements to the effect 
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that the menses were not accompanied 
by any pain during the first few years, 
but that the opposite remark holds good 
for subsequent years, this being due not 
only to nervous conditions generally, 
and to developmental disturbances, but 
also to repeated inflammations of the 
appendix. 

This assumption is supported by the 
fact that the region of the appendix is not 
infrequently the seat of the dysmenorrhoic 
pain. 

The effect of pregnancy on an appendix 
that had been inflamed has already been 
discussed in the earlier part of this article. 
Additional injuries are sometimes incurred 
by such women at the time of their 
confinement. 

We are therefore justified in stating 
that these patients have been suffering 
for a long time from a diseased appendix 
and that the effects resulting from this 
diseased condition continue to make them- 
selves felt throughout the patients’ life. 
It is easy to understand why this should 
be the case, inasmuch as the diseased organ 
is directly adjacent to the L.5 vertebra and 
its connections, which are therefore 
exposed to permanent or frequently recur- 
ring injuries of the kind described by O. 
Schiifer in two cases (Gynikologenkongress, 
1907). In both instances there was an 
incipient acute infammation of the appen- 
dix as well as an oedema of the right 
ileo-sacral fossa, the abdominal walls and 
the right appendages. 

Although I had been convinced for a 
number of years that the painfulness of 
L.5 (which is almost invariably encoun- 
tered) must be caused by certain definite 
changes undergone by the vertebra, | 
never succeeded in ascertaining the nature 
of these changes, not even by the occasional 
recourse to X-rays. 

Moreover, I was of the opinion that it 
is not only the vertebra itself which must 
have suffered some injury, but that the 
same also holds good for its articular 
connections, the networks of the nervus 
sympathicus covering it and adjoining it, 
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the connective tissue surrounding the 
nerves, the ligamentous apparatus, the 
interarticular cartilage connecting L.5 and 


Fic. 1. 


the os sacrum, and perhaps also for the 
hard membrane of the spinal cord or for 
the spinal cord itself. The latter assumption 
seems to me to be borne out by the observa- 
tion that, if pressure is applied to the 
process of L.5, the resulting pain is some- 
times felt as far away as in the upper 
parts of the spinal column and in the 
back part of the neck, this being a well- 
known indication of what Hegar for- 
merly called lumbar cord symptoms 
(““Lendenmarksymptome’’). 

Of similar occurrence are injuries to the 
ileo-sacral joints and to their ligamentous 
apparatus accompanied by symptoms 
which to some extent are identical with or 
supplementary to those observed by me. 

I wish to add that, on the whole, clear 
indications of diseased ileo-sacral joints 
were comparatively rarely ascertained by 
me. 
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A short time ago Hans Albrecht pub- 
lished a detailed report on the importance 
of these joints and their pathological 


Fic. 2. 


changes® a report in which due atten- 
tion is paid to the German and non-Ger- 
man literature on this subject. 

Goljanitzki’s paper entitled ‘‘ Die gewer- 
blichen Erkrankungen des Kreuzbein-Len- 
denabschnitts und _ chirurgische 
Behandlung”’’® proved exceedingly useful 
to me in connection with the interpre- 
tation of the symptoms observed by 
me. Even though his investigations apply 
to persons engaged in heavy manual 
work who had suffered some accident, 
there is so much resemblance between 
his observations and my own that I have 
thought it indispensable to take recourse to 
x-rays of the cases investigated by me. 
The very first x-ray shows some special 
difference. 


DISCUSSION OF ILLUSTRATIONS 


In order, however, to effect a compari- 
son, I first reproduce a view (Fig. !) 
showing a normal lumbo-sacral connection, 
seen sideways. 

Figure 1. The intervertebral cartilage 
between L.5 and the os sacrum Is seen to 
be uniformly developed. The lower and 
hinder corner of L.5 coincides with the 
hinder corner of the os sacrum; and the 
lower front corner of 1.5 does not extend 
beyond the os sacrum either. 


APRIL, 1630 


| 
. 
. 
‘ 


Nev ries Vor. VIII, No. 4 


Figure 2. This photograph was taken of 
an 18-year-old girl employed as an office 
clerk whose appendix had been removed 
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was impossible to account for the increased 
temperature in any way. An examination 
of the genital organs per rectum showed 


Fic. 3. 


3 years previous, since which she had 
suffered pains in the back. She was 
pale and—owing to the pains—very run 
down and emaciated. On the sagittal 
photograph the upper arch of the os 
sacrum shows a gap into which the shadow 
of the process of L.5 protrudes. On the 
righthand side this process adjoins the os 
sacrum: but on the lefthand side there is a 
gap between the two bones. 

A remarkable circumstance was that the 
patient did not suffer any pain when she 
bent her body to the right and that she 
did suffer pain when she bent it to the 
left. It is evident that the gap shown in 
the photograph left a sufficient space for 
play whenever she bent her body to the 
right. Patient’s temperature was contin- 


ual!) slightly in excess of the normal. She 
had be en under treatment for her lungs for 
a considerable time past. Nothing abnor- 
mai, however, could be discovered; and it 


nothing abnormal, except for some pain 
in the pelvic muscles. Patient was virgo 
intacta. 

The side view did not come off very well 
and is not suitable for reproduction. Dr. 
Lorenz states that “the process of L.5 
rises very steeply and it is adjacent to 
the os sacrum.” 

Goljanitzki reproduces one photograph 
which is almost identical with it (patient 
suffering from accident). He chiseled off 
the process of 1.5 and ascertained that 
the os sacrum was so soft it could be 
abraded without any trouble. 

Goljanitzki therefore treats it as a case of 
“osteitis dissecans” and thinks that the 
process of L.5 bored its way, as it were, into 
the os sacrum (accident). Seeing that this 
patient did not incur any kind of accident, 
we are probably concerned with a case of 
spina bifida. The process of L.5 grew into 
the gap and caused, of course, a consider- 
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and on the righthand side of the abdomen. 


Patient is one of those persons who assert 


Fic. 4A. 


their discomforts have increased after 
the operation for appendicitis. 

I suggested to patient that, following 
Goljanitzki’s example, the process of L.5 
should be removed; but she refused. I 
do not know what became of her; but I do 
not think that the pain can be eliminated 
in any other way. 

Figure 3. Mrs. K., aged about 35. Three 
children. Diseased appendix, but not opera- 
ted on. Complains of always feeling a 
pain in the small of the back. The photo- 
graph shows a typical “sliding” vertebra. 

Figures 4a and 4b. Mrs. F., about 30 
years old. Two children. Complained of 
violent pains during her last pregnancy 
three years ago. Menses failed twice; 
unbearable pain in the small of the back 
and lower down in the abdomen. 

Examination showed that patient was 
somewhat emaciated. Inclination of pel- 
vis very slight; costal arch had prolapsed 


Inflammation of Appendix 


able amount of pain, chiefly in the back 


skin folds. 


Internal examination: Uterus same .s 


during second or third month of pregnancy; 
appendages and whole lining of small pelvis 
somewhat painful. Promontory just acces- 
sible, projected distinctly in a downward 
direction beyond interior surface of os 
sacrum, painful. No organic changes apart 
from those mentioned. 

External examination: All the typical 
features of lumbo-sacral syndrome were 
very pronounced; lower parts of the appen- 
dix region distinctly painful. 

Patient stated that she was suffering 
from appendicitis several years ago. 

Diagnosis: Spondylolisthesis in addition 
to pregnancy and chronic appendicitis. 
Temperature slightly above normal. 

Fig. 4a. The x-ray photograph (side 
view) clearly shows the type of an L.5 
that had slided forward. Intervertebral 
disk not noticeable. 

Fig. 4b. The front view shows that the 
shadow of L.5 projects beyond that ol 
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nearly down to the pelvis; characteris‘ ic 
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the os sacrum like a segment. The 
vertebra has probably moved a little 
towards the left. Hence, the upper lumbar 
vertebrae have been twisted towards the 
right, as may be seen from the fact that 
their processes project very far in that 
direction. Pronounced lordosis of lumbar 
part of vertebral column. 

It is impossible to be sure in this case 
whether the advanced spondylolisthesis 
was mainly due to appendicitis or preg- 
nancy. Subsequent investigations must 
settle this point. It is certain, however, 
that the lumbo-sacral syndrome was very 
pronounced. Patient had a miscarriage 
and discontinued the treatment. 

Figure 5a. B. O., aged about 35, seen 
early in April, 1928. Two children, again 
pregnant (second or third month). Very 
violent pains in the small back and abdo- 
men. Healthy woman of good constitution. 

External examination: The abdomen, 
which is somewhat protruding, can be 
made to recede considerably upon pressure. 
Vertebral column and adjacent parts on 
left side almost insensitive; but righthand 
side exceedingly sensitive to pain, more 
especially L.s and promontory. Caecum 
above entrance to pelvis very sensitive on 
inner side; a slight pressure there causes 
pain to spread to back, where process of 
L.5 and upper ridge of os sacrum are very 
painful on pressure. The same applies to 
connecting parts of long dorsal muscles 
between ilium and vertebral column and 
to upper gluteal muscles. 

Urine: nothing abnormal; other organs 
likewise. 

_ Internal examination: Uterus pregnant 
in the second month, is located fairly deep 
and backward. Appendages and Douglas’s 
pouch sensitve. No swellings anywhere. 


Temperature (rectum) at first fairly 
Stationary between 37.3 and 38,1 for 
man\ weeks, subsequently receding in 
consequence of dieting and proper care of 
bow. s. Pains in the small back increased 
duriny observation, which lasted several 
mont! 
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of upper surface of os sacrum opposite 
hinder corner of L.5 projects about 14 
or I cm. too far forward, and that the 
intervertebral disk is narrow in that neigh- 
borhood, whilst it assumes a more or less 
cuneiform shape further in front. The 
space between the front corner of os sacrum 
and the corresponding part of L.5 is very 
large; but the frontal os sacrum does not 
project far beyond the front edge of L.5. 

The process of L.5 is very wide. Its lower 
edge touches the upper edge of the first 
process of the os sacrum, which is also 
very well developed. 

Figure 5b. A frontal view shows that 
there is sufficient room between the upper 
processes, but that the shadow of the 
process of the os sacrum touches that of 
L.5 and that the process of L.5 is curved 
towards the left and that it touches the 
process of the os sacrum without any 
intervening space. 

Clinically, patient doubtless suffers from 
appendicitis during her pregnancy (fever 
and palpation tests). In addition, however, 
it may be surmised that the pain she 
feels in the back may be caused by the 
abnormal position of the os sacrum and 
the resulting friction of the two processes 
(cf. Goljanitzki). It was impossible for her 
to move backward. Any kind of movement 
caused her to be in pain, and there was no 
alleviation of it when she rested. Getting 
up in the mornings became a torture to 
her. Clinically, nothing abnormal was 
found in the ileo-sacral joints, although 
it might be suspected that the abnormal 
position of the os sacrum would lead to a 
wrong distribution of weight and that 
this would cause pain in these joints. 

Patient declined to be operated for 
appendicitis, because I could not promise 
her that the pain in the back would dis- 
appear unless the process of the os sacrum 
were got rid off at the same time. Even 
then the result would not be certain, 
owing to patient being pregnant. Perhaps 
it might have been advisable to interrupt 
pregnancy at an earlier date. After a few 
months patient ceased to be treated by me. 
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Figure 6. 


Mrs. R., aged about 32, of 
slight, but even build. Normal weight 
49 kilos. Resembles in her appearance a 


Inflammation of Appendix 


the sensitiveness of the L.5 process re 
mained; occasionally there was some fe\ 


vomiting, etc., in the evenings. The opera- 


Fic. 5A. 


14-year-old girl, but has given birth to 2 
fine children under normal conditions. 
Complains of pain in the back. For a time 
her temperature went up to about 39.0°. 
Two years ago, when treating her for a 
so-called catarrh of the cervix uteri, 
(unspecified), I told her that her appendix 
was diseased. 

The examination disclosed, externally, 
all the symptoms typical of an inflamed 
vermiform process. Internally, however, 
nothing abnormal was discovered, except 
that the appendages on the right were 
slightly sensitive, without enabling any 
differentiation to be made. I suggested 
an operation. After fluctuations extending 
for weeks, the pain in the back disappeared; 


Fic. 5B. 


tion disclosed that the vermiform process 
was 10 cm. long and that it protruded into 
the right pelvis. Behind a stenosis at the 
distal end there was some pus. No de- 
formities. Since then all the trouble has 
come to an end. 

The sagittal view shows that the L.5 
process and that of the os sacrum are 
contiguous. 

A side view shows that the upper 
os sacrum is narrow and rounded and 
that it adjoins the lower surface of the 
L.5 after the manner of a condyle. The 
os sacrum almost looks like an infantile 
formation. 

Patient, when doing gymnastic exercises, 
could easily describe a complete curve 
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backwards. I feel convinced that she would 
considerably suffer from pain in the back 
if she had to do heavy physical work, such 


Fic. 6. 


as carrying loads and lifting them. Her light 
weight is very helpful to her. 

What, we may ask, is the relation be- 
tween the above-described irregularities 
at the connection of the lumbar verte- 
brae and the os sacrum and the spondy- 
lolisthesis on the one hand and the 
inflammation of the vermiform process- 
which is or has been present in all these 
cases——on the other? 

Is it possible that repeated inflamma- 
tions of the appendix can cause the last 
of the lumbar vertebrae to “slide down- 
ward,’ provided that the irregularity in 
the development of the centre of ossifica- 


tion in the interarticular part of the 
vertebral arch (described by F. L. Neuge- 
bauer) is present? 


| wish to point out that this irregularity 
does not imply the ossification of the 
vertebral arch, but merely results in a 
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more or less solid connection of a fibrous 
nature. 
If we recall to mind the results arrived at 


Fic. 7. 


by O. Schafer (to which reference has been 
made above), more especially the oede- 
matous saturation of the whole neighbor- 
hood of the appendix after an acute 
inflammation of the latter, we feel con- 
vinced that the neighboring parts of the 
vertebral column must also have undergone 
the same changes in all their constituent 
elements, more particularly those parts 
where the vertebral column is subjected 
to the heaviest Icads and where every 
movement of the upper part of the body 
leaves its principal effects. 

The inevitable result is that the weak 
part (i.e., the fibrous connection of the 
interarticular portion) becomes loosened. 
In like manner, the intervertebral disk 
(and the ligamentous apparatus)—al- 
though free from vascular organs—is 
bound to receive a large amount of in- 
filtration from the outside margin and to 
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become softer. The necessary consequence 
will be that the last lumbar vertebra 
starts “sliding downward.” 

In my opinion the preceding argumenta- 
tion and the inferences drawn therefrom 
are obligatory and do not admit of any 
counter-arguments. 

The same remarks hold good whenever 
the L.5 veretebra starts “sliding”? owing 
to one or more pregnancies, not to men- 
tion the additional load resting on it. 
If both causes are present in combination, 
the results must be more pronounced still. 

If the irregular development to which 
the spondylolisthesis is due is not present, 
the os sacrum (Figs. 5a & 5b) owing to the 
loosening of the ligaments and the inter- 
vertebral disk—may itself start “sliding 
forward.” I believe that this hypothesis 
explains the peculiar way in which the os 
sacrum Is partly covered by theL.5 vertebra 
(sacrolisthesis). 

I would like to emphasize that obstruc- 
tions to and disturbances of the develop- 
ment may play a certain part in this 
connection. This assumption seems to be 
borne out by Figures 6 and 7. 

These figures show that the upper 
surface of the os sacrum is rounded in a 
peculiar fashion. This may possibly be 
accounted for by assuming that the os 
sacrum was functionally “sliding” on the 
lower surface of L.5 for a considerable 
period of time. 

These matters, however, will have to be 
further investigated and elucidated. 

As far as I am concerned, I wish to state 
—with all the emphasis resulting from 
decades of experience and study of this 
subject—that I consider appendicitis to 
exercise a predominating influence on the 
origin of the lumbosacral syndrome. 

The x- rays do not always visibly show 
the alterations that have taken place in the 
articulation of bones and joints. 

When conditions are favorable, dis- 
turbances in the development need not by 
themselves lead to discomforts and pain. 

My experience, however, has also shown 
me that repeated inflammations of the 
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appendix not only exercise the adverse 
effects upon the connection of the lumbar 
vertebrae and the os sacrum (already 
described), but that they may also lead to 
serious disturbances of the blood circula- 
tion( by way of the vascular nerves, nervus 
sympathicus) in the upper parts of the 
vertebral column. The nature of these 
disturbances has been disclosed by the 
careful investigations carried on by Ricker 
and his pupils. There can, moreover, be 
scarcely any doubt that Sudeck’s bony 
atrophy is also among the resulting 
consequences. 

It is therefore quite in harmony with the 
views put forward by Sudeck when I state 
it as my opinion that the lumbar section 
of the vertebral column may be subjected 
to a certain amount of atrophy due to some 
inffammation in any adjoining region (i.e., 
an inflammation of the vermiform process). 

In the further course of development the 
Jumbar part of the vertebral column, 
affected by the load on it and the muscular 
action concerned, is bound to suffer some 
sort of deformation which, in turn, causes 
secondary modifications to the thoracic 
part of the spine. 

Hence, there are numerous cases of 
curvature of the vertebral column in 
which the deformation of its lumbar 
section must be regarded as primary. 

The case illustrated by Figure 7 is 
such that, in view of the kind of the 
deformity and on considerations of anam- 
nesis—it must be regarded as a primary 
kyphosis of the lumbar section of the spine 
due to an inflammation of the vermiform 
process. 

Figure 7. J. M., a slim, pale-looking, 
delicate girl of 21. In her 12th year con- 
fined to bed for a long time owing to pains 
in the back and abdomen. Shortly after- 
ward first menses. Two years ago operated 
for appendicitis. Kyphosis of lumbar part 
of vertebral column, the apex of it being 
located in L.1. 

Employed as an office clerk. 

The x-ray is reminiscent of Figure 6. 
Here, too, the os sacrum is conspicuous 
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for its small size. Its hinder corner is 
rounded and is not coincident with the 
hinder and lower corner of L.5. Neverthe- 
less, the front corner of the os sacrum 
projects a little. Interarticular cartilage 
wide, cuneiform. L.5 appears to have 
become somewhat detached from L.4 and 
to have slid a little forward; and 1.4 
appears to be pivoted about its front edge 
a little towards the back edge, so that 
higher up kyphosis was bound to develop 
by way of equalizing. 

Presumably there was an inflammation 
of the vermiform process at the age of 12, 
and this was followed up by the modifica- 
tions of the spine. 

These relations have been known to me 
for many years; because I observed more 
than once in the case of young girls after 
recovering from acute inflammations of the 
vermiform process that convex scoliosis 
of the lumbar section of the spine set in 
on the left side after the lapse of a certain 
period of time. This led me to believe that 
Sudeck’s atrophy of neighboring parts 
of the spine was the indirect cause of it. 

Several years ago I tried to convince 
the medical world that this belief of mine 
was correct; but I met with no success, 
because I had no x-rays for evidence. 

Since then I have added further obser- 
vations; and I am now more firmly con- 
vinced than ever that my interpretation 
of the facts is the right one. That these 
serious effects of an inflammation of the 
vermiform process upon the spine have 
remained unnoticed for so long a time, is 
presumably attributable to the fact that 
several months may elapse before the 
phenomena become manifest and to the 
further fact that these effects make them- 
selves felt even if the inflammation of the 
appendix has not been of a very serious 
nature. 

_ Since then I have seen that, after 
inflammations of the appendix which were 
clinically of a very harmless character, 
cury;tures of the spine developed. It was 
only owing to the fact that my attention 
Was constantly directed towards these 
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matters and that, accordingly, my eyes 
were open to see them, that I was able to 
appreciate the cause of these curvatures. 
I had trained myself to disclose the group 
of lumbosacral symptoms and to under- 
stand the causes to which they were due. 

If it is thought unlikely that disorders 
which are clinically so harmless that they 
only lead to vague discomforts and that 
they do not even necessitate a rest in bed 
can cause such serious deformations of the 
vertebral column, it should be borne in 
mind that we are here concerned with 
youthful persons whose spine is still in 
process of growing and that its growth, 
owing to the abundant supply of the ver- 
tebrae with nerves and vessels, may be 
easily disturbed locally, e.g., by disturb- 
ances of the blood circulation after the 
manner of what Ricker" calls the “‘peristatic 
condition,” which may possibly also be the 
cause of Sudeck’s atrophy (perhaps after 
serious inflammations lasting a consider- 
able time). 

I wish to point out that, as early as about 
a quarter of a century ago, I showed that 
disturbances in the blood circulation— 
caused by the nerves of the blood vessels— 
often make themselves felt in parts located 
a long way distant from the source; but 
this is not the place to go into these 
details again. 

Let us also remember that in all inflam- 
mations of the appendix the pre-vertebral 
ganglions (gangl. coeliac.) above the navel 
are invariably the seat of sensitiveness to 
pain, and often that of actual pain. 

All the elements contributing towards the 
formation of these ganglia, including the 
splanchnic nerves, are bound to become 
irritated. As the splanchnic nerves, by way 
of the spinal cord, are connected with the 
ganglia of the funiculus marginalis of the 
middle part of the thoracic section of the 
vertebral column, they, in their turn, are 
bound to affect the vessels of the thoracic 
wall—including those of the vertebral 
column—which originate there. 

Hence, it may happen that an acute 
inflammation of the appendix may lead 
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to disturbances in the blood circulation 
in the thoracic part of the vertebral 
column and that these disturbances may 
cause that part of the spine to become less 
rigid, so that it may become deformed 
and that a secondary curvature is the 
result. It is not difficult to imagine that 
such a combination of near and far effects 
may bring about the most diversified 
modifications in the structure of the 
vertebral column. 

It stands to reason that individual 
vertebrae (intervertebral disks) may also 
become subject to such modifications. 
This must depend on the anatomical 
condition present in each case. Jt is 
equally obvious that any kind of inflamma- 
tion of a part immediately adjacent to the 
vertebral column (and not only inflamma- 
tions of the vermiform process) may tend 
to bring about the same results, although 
I feel disposed to believe that inflamma- 
tions of the vermiform process occupy 
a special position in this respect, this 
being due to the fact that the vermiform 
process is located so very close to that 
part of the vertebral column which is 
subjected to the heaviest strains and to 
the further fact that the pre-vertebral 
ganglia can always be proved to be ina 
state of irritation. 

In this connection [I cannot refrain 
from directing attention to a paper written 
by my teacher Riidinger which even now 
is well worth reading.'? I quote the 
following passage from it: “I do not 
know any part of the animal body supplied 
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with as large a number of nerves as the 
various sections of the vertebral canal.’ 


I wish to add that the supply of blood 


vessels is equally abundant. 
By advancing the views outlined in 
this article I continue to proceed along 


the road which, almost 25 years ago, | 
started independently and from which | 


have no reason to deviate now, more 
particularly now since Ricker published 
the comprehensive and detailed results 


of his investigations (however keenly 


these may be converted) and—quite re- 
Miiller, although 


cently—since E. F. 
proceeding by quite different methods, 


arrived at very much the same Seeittiaatens 


It is certainly absolutely necessary that 
these matters should be carefully examined 
by others, not only because of their great 
practical importance or for the reason 
that they are indubitably connected with 

pathological and physiological processes 
has cannot be contradicted, but also 
because their investigation implies the 
application of new methods to the scientific 
problems with which we have to deal. 

I hope to be able soon to publish a 
separate paper devoted to the conclusions 
to be drawn from the preceding material. 

The x-rays originated partly in the 
laboratory of the Hamburg Sick Insurance 
Society (Dr. Lohfeld) and partly in the 
Institute conducted by Professor Hol- 
thusen and Dr. Lorenz. I desire to sincerely 
thank these gentlemen for the loan of the 
photographs. 
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EDITORIALS 


AN INQUIRY INTO THE CASE FOR 
CHRONIC APPENDICITIS 


CUTE appendicitis is a surgical and action, and it is with the idea of 


disease, the remedy for which is 

prompt operation, and the fact that 
it still exhibits an appalling mortality is a 
reflection upon our performance, or rather 
upon our delay in performance, not upon 
our therapeutics. The status of chronic 
appendicitis, however, is quite different. 
Surgeons and pathologists of equal skill 
and experience argue with considerable 
acerbity for and against its very existence, 
though the majority of surgeons continue 
to operate for it. The laity, almost in the 


same breath, demand that their appendices 
be removed and rail against the profession 
for taking them at their word and per- 
forming unnecessary surgery upon them. 


The result is hopeless confusion of thought 


clarifying in some small degree a subject 
so obviously in need of elucidation that 
I am venturing to ask you to consider 
with me a theme which some may think 
has already been considered too often. 

Acute appendicitis is an established 
clinical entity; of that there can be no 
doubt. Likewise there can be no doubt 
that there is a type of appendiceal disease 
characterized by repeated acute exacerba- 
tions of more or less severity, from which 
the patient recovers and in which there 
can be elicited all or part of the syndrome 
of the acute disease. The patients who 
have passed through attacks of this 
kind and who, thanks to a skilled physician 
or a beneficent Providence or both, as 
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you will, have not perished in them, 
frequently have some residual evidence 
of the experience they have undergone. 
In some instances (I quote freely from 
Hertzler, whose masterly article on this 
subject anticipates all that I shall try 
to say to you) there is practically a com- 
plete return to normal. If only the fixed 
tissue cells are irritated, the exudate 
is quickly absorbed and restoration quickly 
occurs. A moderate degree of polynuclear 


infiltration may regress and leave no 
obvious changes. But parenchymatous 


tissue, once actually destroyed, is not 
replaced in kind, and some degree of 
scarring is bound to result. Indeed, the 
process may go on to total destruction 
of the organ and, if the patient survives, 
which is not the usual outcome of the 
untreated case, only the mesoappendix 
may be left as an evidence of what has 
occurred. But a scarred appendix is not 
necessarily the seat of present symptoms, 
and the changes we have described are 
evidence of past disease. They do not 
represent a continuing process. They 
represent a process which has occurred, 
which may occur again and which warrants 
surgery as a prophylactic measure because 
of that possibility. The correct nomencla- 
ture, however, for such a condition as 
this is recurrent or relapsing appendicitis. 
It is not chronic appendicitis. 

With the conception of appendicitis 
as a recurrent or relapsing disease there 
can be no basis of quarrel. Diagnosis 
is self-evident, surgery has a_ logical 
foundation and end-results are excellent. 
The error is that we are thinking loosely 
and speaking with corresponding looseness. 
Hertzler is not the only one who has 
pointed out that the term chronic, as 
applied to a process extending over a 
period of time, is sensible speech, whereas 
the term applied to a degree of inflam- 
matory reaction makes no sense at all. 
I plead guilty to this sort of slovenliness 
myself. I have no doubt that within the 
week I shall emerge from the operating 
room and request the stenographer to 
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put me on record as having removed 
chronic appendix, when in reality I mean 
that I have removed an appendix which 
has been the site of inflammation in the 
past and which I fear may give rise to 
trouble in the future. Most of us, I think, 
are honorable in our endeavors and reason- 
ably lucid in our ratiocinations. But we 
are also inclined to carelessness in the 
expression of our thoughts and our 
performances. 

There is another type of appendicitis, 
however, which has no _ such definite 
etiology. It is the type manifested pri- 
marily by pain in the right iliac fossa, 
secondarily by vague digestive disturb- 
ances, the so-called appendiceal dys- 
pepsia. It is the type of appendicitis 
which is the happy hunting ground of 
the occasional operator, and which is 
the despair of earnest clinical surgeons 
and equally earnest pathologists. For 
its mere existence is open to decided 
doubt. Conscience may make cowards 
of us all, but that sort of chronic appendi- 
citis seems to make cynics of us all. 
Hertzler, who came up through the labo- 
ratory, puts it rather neatly. Who wants, 
he says, to report an appendix negative 
when the chief of the department of 
surgery has removed it on the ground 
that it shows chronic changes? The pathol- 
ogist knows what he is supposed to find 
in such circumstances: either the changes 
in question or a new job. 

The poor pathologist, as a matter of 
fact, is rather to be pitied. He does not 
know, any more then you or I know, 
what constitutes a normal appendix. One 
authority makes size, contour and location 
his norm. Another has an elaborate set 
of specifications as to histology. A third 
takes as his standard the appendix in 
infants from four to twelve months, 
which seems rather hard on the vast 
majority of adults, who certainly cannot 
be expected to exhibit that variety. 
Williams and Slater echo the experiences 
of dozens of others when they report 
that of 500 appendices removed routine) 
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the course of operation for other con- 
‘tions, and in no instance giving rise 

demonstrable symptoms, one-third 
showed evidence of the changes usually 
reported from the laboratory as due to 
chronic inflammation. I think it is Deaver 
who says that it is rare for an adult 
to possess an appendix normal in every 
respect. If that is true and if it proves 
anything, it would seem to prove that 
abnormalities of gross appearance are 
not necessarily pathological. We are rapidly 
becoming a people without tonsils. Does 
Deaver’s statement herald the day when 
we shall be a people without appendices 
also? 

To return to the clinical picture of this 
second, non-recurrent type of appendi- 
citis, improperly described as_ chronic, 
its symptoms are as vague as the disease 
they are supposed to arise from. They 
usually start with pain in the right iliac 


fossa, though a study of the anatomy 


and nerve supply of this region should be 
suflicient to assure us that disease in the 
appendix does not primarily so manifest 


itself. They include vague gastric symp- 
toms and even gastric hemorrhage, a 
contention for which Lord Moynihan 
is largely responsible and which surgeons 
who lack his discerning judgment and 
his technical skill have turned to evil 
account. They comprehend such 
fetched manifestations as colitis, arthri- 
tis, neuritis (focal infection is still the god 
of many) menstrual irregularities, nervous 
disturbances, melancholia, inability to 
think clearly, and even angina pectoris. 
Hertzler has collected most of this sorry 
list and I am inclined to agree with him 
In his caustic comment that when he 
has contemplated it, he becomes afflicted 
with all the symptoms himself. 

The diagnosis of this type of appen- 
dicular disease i is an unsatisfactory affair. 
Lit ally a dozen conditions must be 
diflerentiated from. it, ranging from sim- 
ple constipation to intercostal neuralgia. 
Royster lists 14 different signs, advanced 
by 14 different people, all of them an- 
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nounced by their authors as definitely 
diagnostic, and most of them having 
to do with the location of pain or tender- 
ness at a fixed point or as a special reflex. 
Hausmann may have been the first to 
express it, but he was not the first to 
realize that a fixed point on the abdominal 
wall can never correspond to an incon- 
stant point within the abdominal cavity 
like the insertion of the appendix. It 
seems to me, too, that an intra-abdominal 
disease which must be eliminated by such 
remote methods as an investigation of 
the sinuses, the eyes and the sacroiliac 
joint, though I am far from denying the 
interrelation of all bodily parts, has a 
hard case to prove. 

The laboratory in general, the x-ray 
laboratory in particular, frequently mean 
nothing but an added expense for the 
patient. Both the absent and the visualized 
appendix are variously supposed to indicate 
pathology. Carman, than whom no more 
practical radiologist ever lived, pointed 
out that every single x-ray finding, even 
the pressure-tender point accepted as 
infallible by most of his brethren, can be 
discounted in some way. In his opinion 
the exclusion of pathology in the stomach 
and duodenum is the most valuable 
service the x-ray can perform in this 
connection, and he adds—it is queer 
how everyone tends to cynicism in the 
discussion of chronic appendicitis-that the 
x-ray signs of it depend largely upon 
the examiner’s intensity of endeavor and 
degree of enthusiasm. 

For my own part, I would bid you 
beware of the acceptance of pylorospasm 
as a sign of anything. I can recall offhand 
a dozen people who today, as least as 
far as I am concerned, would be without 
their appendices had I been Ied into 
surgery by this sign and the insistence 
which the radiologist placed upon it. 
Most of these patients, by the way, had 
diagnosed their own disease. They had 
appendicitis on their minds if not within 
their abdomens and they furnish one 
of my reasons for wondering, in moments 
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of discontent, whether we may not be 
teaching the laity too much about the 
diseases to which humankind is liable. 
Again, there is a difference of opinion 
as to whether this so-called chronic appen- 
dicitis predisposes one to acute appen- 
dicitis. One writer seriously suggests that 
possibly the reason for the increased 
death rate in acute appendicitis, which 
is most regrettably the present situation 
in that disease, is that we are performing 
fewer operations for chronic appendicitis. 


That may be his experience, but most of 


us do not live in such favored localities. 
Royster states that those cases of acute 
appendicitis i in which the pathologic find- 
ings are out of all proportion to the 
duration of the disease are evidences of 
an acute exacerbation of long-continued 
chronic changes. Personally, I find it 
simpler to consider them illustrations of 
fulminating pathology. Many pathologists, 
as a matter of fact, believe that the acute 
exacerbations of recurrent appendicitis 
actually cause milder pathologic changes 
than does the single clinical explosion of 
the true acute disease, though others 
take the opposite view. At any rate, 
the point is open to argument on both 
sides. 

I have been impressed, in a casual 
reading of the literature, with the fact 
that most of the writers on the subject 
of chronic appendicitis, except the icono- 
clastic Hertzler, seem to be on the de- 
fensive. They have a case to prove, and 
be it conceded that most of them make 
out a good one. But one thing strikes me 
as very curious. Granting that persons 
with pain in the right iliac fossa and vague 
digestive disturbances should be treated 
by appendectomy and that benefit some- 
times follows; granting that chronic appen- 
dicitis does exist as a clinical entity; 
granting that Deaver and Moynihan are 
right, granting that Hertzler and Walton 
are wrong (for the opponents and _ pro- 
ponents include such illustrious names as 
these); granting all of this and a good deal 
more, why, if these things are so and if 
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chronic appendicitis is a definite affection 
of the appendix, why in the world is it 
necessary In sO many instances to seek 
an extra-appendicular explanation for it? 

I have very little patience with the 
mechanical explanations of chronic appen- 
dicitis. I am perfectly willing to grant that 
most annoying and distressing symptoms 
may arise from interference with cecal 
peristalsis, from bands, adhesions, stasis, 
colitis, duodenal atony, reduplication of 
the peritoneum and other mechanical 
abnormalities. I am perfectly willing to 
agree with the writers who claim that 
in the presence of such associated con- 
ditions mere appendectomy will not give 
relief, and that other procedures, some 
medical, some surgical, are indicated also. 
But why then term the condition chronic 
appendicitis? Carnett and Boles, in a very 
excellent paper, advance the theory that 
chronic appendicitis is not a disease limited 
to the appendix but is a more or less 
generalized condition involving the colon 
and other portions of the gastrointestinal 
tract, as well as the sensory nerves of 
the abdominal wall, and seen most fre- 
quently in constitutionally inferior types 
with a predisposition to functional disease. 
All of which is quite true. No one is readier 
to admit than I that such a syndrome 
can give rise to a great deal of trouble. 
But why call the disease chronic appen- 
dicitis and then point out that the appendix 
really has little if anything to do with 
the condition? 

In short, let us do a little clear thinking. 
Let us admit that acute appendicitis 
exists. Let us admit that recurrent appen- 
dicitis exists. But let us admit also that 
it is most unreasonable to lump together 
a miscellaneous group of symptoms, extra- 
appendicular, mechanical and constitu- 
tional, and call the medley chronic 
appendicitis, when the syndrome has no 
relation at all to disease in the appendix 
as we know it exists. 

The test of the correctness of diagnosis 
and treatment in any disease is the end- 
result, from the viewpoint of the patient. 


\ 
é 
2 
# 
| @ 
| = 
4 
3 


eres Vor. VIII, No. 4 Editoria Is American Journal of Surgery 891 


But it does not follow that experimental 
appendectomy is justified because in some 
cases it relieves symptoms. Other things 
must be considered, the period of dis- 
ability, the cost to the patient in dollars 
and cents, and the actual risk to life. 
Appendectomy is not an operation entirely 
devoid of risk. Warnshuis collected 5664 
surgical cases of chronic appendicitis from 
3 hospitals, and found a mortality of 
.68 per cent. It ranged from o on single 
services IN some institutions to 2 and 3 
per cent in others. The mortality in nearly 
10,000 cases done at Charity Hospital 
and Touro Infirmary in New Orleans over 
a six-year period was considerably less 
than 1 per cent. Yet in these supposedly 
clean, uncomplicated cases the causes of 
death included peritonitis, sepsis, obstruc- 
tion, shock, embolus, secondary hemorrhage 
and organic disease. A list like that offers 
reasons for earnest thought. It includes 
some preventable surgical causes, some 
unavoidable accidents, both of which may 
come to pass in the best hands, though 
not so often as in less good hands. For 
we must remember, as I have already 
pointed out, that because appendicitis 
is supposed to be a simple disease and 
appendectomy a simple operation, the 
occasional surgeon gets in his deadliest 
work in this field. That is more than an 
impression; it has been proved statistically. 

Granting, however, that the patient 
emerges with his life, as he does in the 
vast majority of cases, what happens then? 
Well, according to published figures, he 
has a 15 to 50 per cent chance of receiving 
no benefit at all. Many patients are 
considerably worse, especially the neurotic 
patient, with whom a simple appendectomy 
is often the starting point for as many 
abdominal operations as she (it is usually 
a she) has organs to be removed, after 
which there can always be laparotomies 
lor adhesions. But the thing that interests 
me in the series reported by Deaver and 
Rav 1, by Holder and Menninger, by 
Gibs« | and many others, is that the great 
majority of all the patients gave a history 


I 


of previous acute attacks. That is the 
catch in every such series, or rather, to 
put it more correctly, that is the rational 
explanation of successful surgery. This 
is appendicitis of the recurrent type, for 
which surgery is indicated and in which 
surgery is justified, and it has nothing 
to do with the vague disease we are 
endeavoring to put in its place. 

I am far from denying that abdominal 
and constitutional symptoms frequently 
urgently demand operation; but my point 
is that we should do away with the 
diagnosis of chronic appendicitis, which 
means nothing, and frankly set ourselves 
down for exploratory laparotomy, which 
may mean anything. Then, having been 
lucid mentally, let us make our actions 
correspondingly logical and let us do our 
exploration through a proper incision. 
The McBurney incision in chronic appen- 
dicitis is the curse of surgery. My own 
opinion is that it is indicated only in 1 
group of patients, boys under sixteen, 
in whom it might be preferable to do a 
secondary operation rather than to weaken 
the abdominal muscles. I shall not enter 
upon the vexed and highly speculative 
question of whether the appendix is a 
predisposing factor in lesions of the upper 
abdomen; I am simply pointing out that 
appendiceal disease of the non-recurrent 
type is often associated with lesions of 
the gall-bladder and of the gastric area. 
A third of the patients who consult me 
for these latter conditions, in both of 
which, as in appendicitis, pylorospasm 
is a marked feature, give a history of 
previous appendectomy, in g out of 10 
cases through a McBurney incision. Within 
the month I have operated on a young 
woman for duodenal ulcer and gallstones 
who, less than a year ago, had her appendix 
removed through a McBurney incision 
for precisely the same symptoms which I 
hope my recent performance is going 
to rectify. I have seen chronic appendicitis 
handled through a McBurney incision 
develop into ureteral calculus, ureteral 
stricture, floating kidney, ectopic gall- 
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bladder, cecal diverticula, tubal and ova- 
rian pathology, and biliary and gastric 
lesions. Even more tragically, I have opera- 
ted on patients with hopeless malignancy 
of the upper abdomen who had had a so- 
called chronic appendix removed through 
a McBurney incision. 

I grant all that can be said in its favor, 
the speed with which the operation can 
be concluded, the absence of shock from 
exposure of the internal viscera, the 
swiftness of recovery, the inconspicuous- 
ness of the scar. But under the conditions 
of civilized life and customs I have never 
felt that the last argument was a very 
valid one, and against the first arguments I 
would advance two others. One is that the 
appendix does not always lie ready to 
hand, in which case there is nothing swift 
or smooth about one’s performance. | 
have recently removed an appendix which 
lay under the liver and was adherent 
to the duodenum, and my task was none 
too easy through a right rectus incision 
of generous proportions. The second is 
that the McBurney incision does not per- 
mit the complete inventory which should 
be a part of any abdominal operation in 
which special contraindications do not exist, 
and which should never be omitted in any 
instance in which laparotomy is done for 
supposed chronic appendicitis. 

Mr. Walton of the London Hospital 
has had as wide an experience in abdominal 
surgery as any man living. He has recently 
reported 982 cases of appendicitis, 722 
of them acute, and in the remaining 360 
all but 11 patients having had at least 1 
acute attack. He has done 1738 operations 
for upper abdominal lesions, and although 
it is his custom,routinely to remove the 
appendix if it is crossly pathologic, he 


found appendectomy necessary in just 4 
per cent 
is excellent; 


of these cases. His follow-up 
I have personally seen it in 
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operation and I can testify to its effective- 
ness. Yet in spite of the part the appendix 
is supposed to play in gastrojejunal 
ulceration, less than 2 per cent of the 
patients operated on for peptic ulcer 
returned with this complication, and only 
.28 per cent of the whole group later 
developed acute appendicitis; their risk 
was far less, I am sure, than it would have 
been with the routine performance of 
appendectomy. 

In the face of figures such as these, 
published from such an _ authoritative 
source, I believe the case for chronic 
appendicitis of the non-recurrent type 
cannot stand. For my own part, I accept 
them unreservedly and I hereby announce 
that I have joined the ranks of the cynics. 
I may not quite agree with the wit who 
put appendicitis into 2 classes, the acute 

variety and the variety for revenue only. 

But I am wholly one with the eminent 

medical gentleman who, when questioned 

concerning the function of the appendix, 

replied in all seriousness that it contributed 

largely to the support of a noble profession. 
UrBAN Mags, M.D., F.A.C.S. 
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WHY A HOSPITAL DEPARTMENT OF RADIOLOGY AND 
WHENCE THE RADIOLOGIST? 


ii radiological department of a 


hospital should not only furnish 

appropriate assistance in the routine 
examination and therapeutic management 
of patients, but should make important 
contributions to the staff conferences, 
assist in the instruction of internes and 
the other members of the staff concerning 
the application of radiology to the prob- 
lems of diagnostics and therapy, includ- 
ing the possibilities as well as the limita- 
tions of the roentgen ray aid, and help in 
various research problems as they present 
themselves. Incidentally it should be re- 
marked that the hospital management 
should not look upon the radiological 
department as a profitable investment, 
and it should not be considered a duty of 
the department to contribute to the finan- 
cial upkeep of the institution until all 
the foregoing objects have been achieved. 
There is no more justification for the 
hospital to capitalize the experience and 
services of the physician specializing in 
radiology, than to put the operating room 
on a fixed-fee basis, pay the surgeons and 
nurses salaries, and credit the profits to 
the income of the hospital. 

In order to meet the foregoing aims 
the department personnel must include a 
physician-radiologist. It is difficult to under- 
stand the attitude of some _ hospitals 
Where the staff is apparently willing to 
delegate the management of the radio- 
logical examinations and their interpreta- 
tions to laymen doing radiology. The 
writer recently saw a formal written 
report of several examinations, including 
a Graham test and a_ gastrointestinal 
study after the opaque meal and an enema, 
ending with an opinion as to the existence 
of several pathological conditions, signed 
by a layman doing radiology. The patient 
had been referred to this layman by a 
phy sician! 

_In order to attract men of broad capa- 
bilities to the field of medical radiology 


the medical profession as a whole should 
recognize its duty in regard to lay radiol- 
ogists and stop to consider what should 
be its attitude toward the hospital radio- 
logical department. For the good of the 
service this department must not become a 
photographic center for the production 
of pictures to be interpreted by the 
various surgeons, internists or specialists 
who may have ordered the x-ray studies. 
There is a growing tendency to look upon 
the x-ray department as just this type of 
photographic laboratory, the roentgeno- 
grams being sent to the ward or oflice where 
the original referring physician often ap- 
pears willing to make his own readings 
and seems perfectly content to assume 
full responsibility for the radiological 
diagnosis. We should look ahead to see 
where such a practice leads. 

Does it mean that the chest films are 
to be sent to the department of pulmonary 
diseases, the gastrointestinal films to the 
gastroenterological department, the head 
films to the neurological department, etc.? 
If so, what about the fluoroscopic examina- 
tions? What future can be seen for the 
radiological department other than as a 
photographic laboratory, and what need 
for an experienced physician-radiologist 
in such a place? Such a development 
would mean setting back many years 
the clock of radiological progress, for it 
would mean the abandonment of all help 
obtainable from screen studies by a medical 
radiologist with his accumulated experience 
of many years in examining patients 
from all departments of a hospital, to 
say nothing of his private practice. 

We do not wish to intimate that an 
internist or other specialist has not a per- 
fect right to fit himself in every possible 
way for the practice of his specialty; and 
if he wishes to utilize the roentgen rays 
as one of the methods of study, there can 
be no logical objection raised to his use 
of this procedure. It is his need to see that 
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he has had sufficient training under expert 
tutelage for the radiological work. But 
if the hospital should be so unwise as to 
divide up its radiological work, apportion- 
Ing it out to various departments, there 
would be lost that great help to physicians, 
surgeons and radiologists which comes 
from frank discussion of the roentgen 
findings between radiological specialist and 
referring physician, and their proper evalu- 
ation in the light of the clinical aspects 
of the case which such discussion naturally 
and inevitably brings out. 

The roentgen report should contain 
only statements which can be substan- 
tiated from radiological evidence. This 
report will then take its place with the 
other evidence of the case, from which the 
clinician in charge will draw his conclu- 


Editorials 


APRIL, 1930 


sions; but if the staff members have the 
slightest interest in the development of a 
capable radiologist whose usefulness wil 
continue to enlarge, they will leave no 
stone unturned to keep him posted in 
regard to his cases, tell him of his successes 
as well as his failures and send for him 
when the surgeon or pathologist has let 
the light of day upon a lesion which has 
been baffling. Thus not only will he be 
likely to become a more skillful radiologist 
but he will surely broaden out into a 
better and more useful consultant. With 
such an interesting future in prospect for 
the radiologist, there will be no difficulty 
in attracting from the ranks of experienced 
clinicians capable physicians willing to 
devote themselves to the specialty of 
clinical radiology. James T. CAse. 


REPORT OF THE RECENT JOINT MEETING OF THE BRITISH 
&’ AMERICAN ORTHOPEDIC ASSOCIATIONS* 


HE credit for the trip of the American 

Orthopedic Association to Europe 

belongs entirely to Dr. Albee. One 
of his first suggestions as president-elect 
was that we should go to England for a 
joint meeting with our British colleagues. 
The oflicials of the British Orthopedic 
Association were favorably disposed 
toward the proposal of a joint con- 
vention. The idea took root and the 
meeting was officially authorized a year 
ago in Washington. 

The preparations for the meeting were 
then undertaken under the supervision 
of the Executive Committee of the Ameri- 
can Orthopedic Association. Dr. Ellis 
Jones, of Los Angeles, the Chairman of 
the Program Committee, requested me 
to arrange a clinical program to be pre- 
sented in New York. This is ordinarily 
given in one day. However, because of 
the long journey ahead of us, and because 
many of the members who could not go 


*Read before The Section of Orthopedic Surgery, New York Academy of Medicine, Oct. 18, 1920. 


abroad would gladly attend a meeting in 
New York, I decided to extend the clinical 
session to two days. It seemed desirable 
to cover a large variety of subjects and 
to let the work of each man represent that 
in which he excelled. Consequently | 
arranged a series of operative clinics for 
the first day. Each surgeon prepared to 
perform those operations in which he was 
specially interested. In addition there were 
sarcoma and arthritis clinics. On the 
second day all the presentations were, as a 
matter of convenience to the visitors, 
made at the Hospital for Ruptured and 
Crippled. These included, besides strictly 
orthopedic cases, related bacteriological, 
pediatric and neurosurgical subjects. The 
clinical meeting was attended by more 
than 200 surgeons. The visiting surgeons 
commented very favorably upon the pro- 
gram, and expressed the opinion that they 
had profited by their attendance. 

Up to five years ago the annual orthope- 
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dic meetings began at g a.M. the first day 
and terminated abruptly at 5 p.m. the last 
day. As there was no relaxation from the 
cold, strictly scientific program during 
the entire convention, attendance some- 
times became an ordeal. About five years 
ago, When the meeting was to take place 
in Baltimore, Dr. George Bennett ar- 
ranged that the convention be held on 
board a steamer sailing down Chesapeake 
Bay, and the members’ wives were invited 
to accompany them. This introduced a 
custom which has contributed greatly 
toward the pleasure of the annual meetings, 
and has converted what used to be a 
mere scientific obligation into a much- 
sought-for vacation. Accordingly, as there 
were many ladies going abroad with us 
this year, appropriate entertainment was 
provided for them in this city on the 
day before sailing. The necessary funds 
were generously donated by the orthopedic 
surgeons of our city. The details were 
looked after by Mrs. Armitage Whitman, 
Mrs. Kleinberg and several others. The 
visiting ladies were taken to various 
interesting parts of our city. In the evening 
we were all the guests of Dr. and Mrs. 
Albee at a very delightful banquet in the 
Commodore Hotel. 

Our voyage across the Atlantic was 
nothing short of delightful. 

After a restful voyage of nine days we 
arrived in Glasgow. 

After crossing Loch Lomond, we were 
taken by old fashioned stage-coaches to 
Loch Katrine. Our coachman was of the 
traditional type described so well by Wash- 
ington Irving in the Sketch Book. He wore 
a bright red coat and a broad rimmed low 
derby set at a slight angle. He was stout 
and had a ruddy plethoric complexion. 
His mien was very serious and he held his 
station on the box with becoming gravity 
and dignity. Each coach had what looked 
like « frail body mounted on thin wheels. 

On the following day we were taken by 
special train from Edinburgh to Liverpool, 
Liverpool which to us means Sir Robert 
Jones, that charming, genial, wonderful 
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man. He was our host at dinner that night. 
Months previously he had requested me to 
extend an invitation to everybody in our 
party, men and women, members of the 
American Orthopedic Association and all 
other visiting surgeons, to be his guests. 
His hospitality and warm welcome will 
forever remain with us as a_ beautiful 
memory. To be interested in orthopedic 
surgery Is a passport to Sir Robert’s 
friendship. We were with him almost 
continuously for four days. His depth of 
information, his skillful hands, his wise 
and liberal counsel, his tireless energy 
and his ever kindly and warm smile, alike 
for everybody, form memories that will 
serve to make of us better orthopedic 
surgeons and better men. 

On the next day, July the third, there 
was a scientific program which lasted 
from g.30 in the morning until 6 o’clock 
in the afternoon. The meeting in the morn- 
ing was held in the “‘ Medical Institution”’ 
of Liverpool, which is, I take it, the equiv- 
alent of our Academy of Medicine. Sir 
Robert Jones read a paper on “Fractures 
and Bone Setting” giving us many points 
of very great value in connection with the 
treatment of fractures and injuries in the 
vicinity of the joints of the upper and lower 
limbs. He stressed the importance of the 
position of abduction in the therapy of 
shoulder disabilities. He described lucidly 
and demonstrated his method of reducing 
dislocated semilunar cartilages. He practi- 
cally makes the patient reduce the disloca- 
tion. The procedure is as follows: The 
limb is flexed and as the surgeon rotates 
the leg inward, the patient is instructed 
to kick violently. In this act the cartilage 
usually slips back into place. Sir Robert 
also showed us the most practical manner 
of reducing a Colles’ fracture, and indicated 
that the best attitude for subsequent 
immobilization is that of palmar flexion 
and ulnar deviation of the hand. He also 
demonstrated the use of maleable iron 
splints. He spent considerable time on the 
subject of pariarthritic adhesions. Accord- 
ing to Sir Robert a joint that has periarth- 
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ritic adhesions should in a so-called stretch- 
ing be moved once to the fullest extent 
in all directions and then left alone. 
Repeated, forced and painful movements 
irritate and should be avoided. 

Mr. MacFarland, one of Sir Robert’s 
junior assistants read a paper on “Fracture 
of Lower Tibial Epiphysis,” and Mr. 
Watson Jones, discussed the “Primary 
nerve Lesions in Injuries of Wrist and 
Elbow.” Both papers presented excellent 
reviews of these subjects and were beauti- 
fully illustrated with original drawings 
and lantern slides. Mr. MacFarland laid 
great emphasis on the need of so reducing 
the fragments in a fracture that the artic- 
ular surfaces will have normal alignment. 
This will assure the best functional result. 

In the early part of the afternoon 
there was a surgical clinic, and both Sir 
Robert and his Senior Associate, Mr. 
MacMurray operated. Sir Robert did an 
osteotomy of the tibia and fibula for old 
malunited Pott’s fracture, obtaining a 
complete correction. Mr. MacMurray re- 
moved a loose internal semilunar cartilage 
through a vertical incision that was no 
more than 11% in. long. The operation 
was performed very rapidly and most 
dexterously. Hardly before we realized it 
the cartilage had been delivered and re- 
moved. The technique was carried out 
with ease, grace, the minimum of trauma 
and the maximum of efficiency. Using a 
small incision it was necessarily impossible 
to extirpate the whole of the posterior 
horn of the cartilage, and I gathered that 
Mr. MacMurray believed that it did no 
harm to leave a small tab of cartilage. 
This has interested me particularly be- 
cause in my last few operations I have 
used rather liberal incisions to permit 
removal of the entire cartilage. However, 
Mr. MacMurray’s method is probably the 
better procedure. 

At 4 o'clock, according to the time- 
honored and delightful English custom, 
all work was stopped and tea was served. 
We should adopt this custom in our 
country, as a means of increasing our 
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efficiency. The interruption of half an 
hour is just long enough to permit genera| 
relaxation and is very refreshing. During 
tea, Sir Robert was naturally the center 
of attraction and he radiated good cheer. 
He delighted particularly in relating how 
he overcame some of the obstacles he 
encountered when he was compelled to 
operate in the country with inexperienced 
assistants. One of these stories especially 
lingers in my memory. In travelling to 
perform an operation in the country 
he always took along a tight and rigid pair 
of operating gloves which were very 
difficult to put on. He and his nurse had an 
arrangement that when either observed 
the assisting physician to be careless or 
not conversant with proper surgical tech- 
nic, he or she would suddenly announce 
the need of changing gloves. The nurse 
would give Sir Robert his gloves and 
the special pair to the assistant. While 
the assistant was laboriously pulling on 
his impossible gloves, Sir Robert, who is 
an unusually fast surgeon, completed the 
operation. All was well and the assistant 
none the wiser. 

After tea there was a dry clinic in which 
Mr. MacMurray demonstrated a large 
number of cases of congenital dislocation 
of the hip treated by manipulation and 
by open operation. Their system of treat- 
ment of these cases is much like our own. 
They reduce the dislocation by manipula- 
tion whenever possible and reserve the 
open method for the resistant and more 
difficult cases. The results of the manipula- 
tion were unusually satisfactory as many 
of the patients had a practically normal 
range of mobility. Mr. MacMurray then 
showed a rather large series of cases of 
paralytic calcaneocavus in which Sir Rob- 
ert Jones’ operation of section of the os 
calcis and backward displacement of the 
posterior fragment was performed. These, 
from my point of view, did not have good 
results. There still remained a prominent 
heel, a heel gait, and an unstable ankle 
because the foot went into abnormal dorsal 
flexion during walking. There was a lack 
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of the firmness and stability of the ankle, 
and of the resistance of the foot against 
the leg that characterize the effectiveness 
of the Whitman astragalectomy with 
backward displacement of the foot. Mr. 
MacMurray then exhibited particularly 
favorable results from arthrodesis of the 
hip for osteoarthritis. At my request he 
described Sir Robert’s method of mobiliz- 
ing the hips in cases of very advanced 
osteoarthritis. This procedure is par- 
ticularly valuable when both hips are 
involved. The steps of the operation are 
as follows: The great trochanter is cut 
off with the pelvitrochantic muscles at- 
tached to it. The femur is cut across at 
the base of the neck and a Itberal segment 
of bone is removed. The trochanter is 
then turned down and secured to the base 
of the neck. The shaft of the femur, now 
entirely detached from the neck, has 
free play. 
motion at the hip. I saw a very good 
result of this operation demonstrated in 
Dr. Allison’s clinic, and was surprised 
that, although the femur is cut across, the 
limb is quite stable. Mr. MacFarland 
showed 2 cases of congenital dislocation 
of the knee reduced during infancy by 
manipulation. Both had excellent results. 
A vast number of cases was presented 
during this dry clinic. We all wished we 
had more time to study them and listen 
to the instructive remarks of Mr. MacMur- 
ray. The clinic was stopped at 6 o'clock, 
although there were many patients waiting 
to be exhibited, because we had to catch 
a train to go to London. 

[ learned a particularly interesting 
fact from Mr. MacMurray in regard to 
the economic value of the panel system 
in England. As you know in England the 
poor families are assigned to groups or 
panels, each of which is attended by a 
general practitioner at a stipulated amount 
per year. The assignment to a special 
panei is by mutual consent of the patient 
and the doctor. Each has the right of 
choi e and refusal. The remuneration is 
sma:i but fair and gives the panel physician 
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a satisfactory annuity. Mr. MacMurray 
assured me that the panel doctors had a 
good income and were pleased. This is 
entirely different from the state of affairs 
in Germany where the doctors receive 
such small remuneration that their work 
is virtually free, but with the disadvan- 
tage to the physician that he is compelled 
to treat a large number of patients both 
in their homes and in his office at all 
hours of the day and night. Then, too, in 
England, a patient belonging to a panel 
cannot, or rather through custom does 
not, visit a consultant without a letter of 
introduction from his attending physician. 
This materially diminishes the tendency to 
visit many clinics and many physicians 
in the same specialty. 

The joint meeting of the British and 
American Orthopedic Associations was 
called to order at the Royal Society of 
Medicine at 9.30 A.M. on Thursday, July 
4 by the celebrated Mr. Hey Groves, 
president of the British organization. 
There were present on the officers’ plat- 
form in addition to Mr. Hey Groves, 
Sir Robert Jones, Dr. Fred Albee, Mr. 
A. S. Blundell Bankart, secretary of the 
British Orthopedic Association and Dr. 
De Forest P. Willard, secretary of the 
American Orthopedic Association. There 
was an audiénce of between 150 and 200 
surgeons, among whom were the versatile 
Murk Jansen, the charming Jacques 
Calvé, and the handsome Vittorio Putti. 
Among the British surgeons present there 
were many who are well known to us 
through their work and writings, namely, 
Mr. Fairbank, Mr. Elmslie, Mr. Olleren- 
shaw, Mr. Platt, Mr. Bristow, Mr. 
Naughton Dunn and Mr. Laming Evans, 
all of whom have been identified with 
orthopedic surgery for many years. After 
a brief but very cordial welcome by Mr. 
Hey Groves on behalf of our British 
colleagues, the scientific session was begun. 

The subject for discussion for the first 
day was fracture of the neck of the femur. 
Mr. Hey Groves read an interesting paper 
reviewing the different methods of treat- 
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ment and their results. His figures covered 
a rather small number of cases and showed 
what might be called only moderately 
satisfactory results. He used the abduction 
method and also the open operation with 
about equal frequency. He was, however, 
decidedly in favor of the conservative 
treatment. In the cases requiring an open 
operation he preferred a beef-bone graft 
to an autogenous peg. In general, he was 
not enthusiastic about the results in 
fractures of the hip, and emphasized the 
disadvantages that arise from the neces- 
sarily prolonged immobilization. 

Mr. Groves was followed by Dr. Royal 
Whitman. Dr. Whitman received, as he 
mounted the platform, a very warm recep- 
tion and loud and prolonged applause. 
Dr. Whitman briefly reviewed the 
mechanics involved in fracture of the neck 
of the femur, the purpose of treatment and 
the elements in the abduction treatment 
which aimed to meet the needs of the 
injury. In clear and convincing style, 
in few but beautifully chosen phrases he 
proved that the only logical treatment 
for a recent fracture of the neck of the 
femur was the abduction treatment. He 
expounded the theory and described the 
details of his reconstruction operation 
for old cases of fracture of the neck of 
the femur. He exhibited many lantern 
slides that proved beyond any doubt 
the truth and force of his statements. 
He presented such strong arguments in 
favor of the method he advocated, that 
the principles of his system of treatment 
were driven home to all of us permanently. 
When Dr. Whitman sat down there was, 
I am sure, no doubt in the mind of any 
surgeon present that the abduction treat- 
ment was the most effective procedure 
and the method of choice for the early 
cases of fracture of the hip, not only as a 
means of treating the injury, but as the 
best method of safeguarding the general 
health and the future welfare of the 
patient. This conviction was voiced by 
many in the discussion which followed. 
Dr. Phil Wilson read a short paper on 
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the use of a special metal pin for fractured 
hips devised by Dr. Smith-Peterson. He 
exhibited the pin, with which we in New 
York are already acquainted, and related 
the results in the cases operated. Our 
British colleagues were impressed with its 
value and were much interested in the 
technic described by Dr. Wilson. Dr. 
Albee in his discussion was in favor of the 
use of an autogenous bone peg. He seemed 
surprised that it had not already been 
universally adopted. He exhibited Dr. 
Sterling Bunnell who had sustained a 
fracture of the neck of the femur and who 
obtained an excellent result from a bone 
peg operation done by Dr. Albee. Dr. 
Bunnell very kindly performed for us 
jumping upon a chair and going up and 
down the short flight of stairs leading to 
the platform, two steps at a time. Mr. 
Bristow showed 3 cases of fracture of 
the hip which had excellent functional 
results. He and Mr. Ollerenshaw definitely 
favored the use of the abduction method 
for all early cases. Dr. Whitman in closing 
the discussion presented Dr. Morrison of 
Brooklyn, who had accompanied us to 
Europe. Several years ago Dr. Morrison 
fractured his left hip but did not consult 
Dr. Whitman until one month after the 
injury. The abduction treatment gave him 
a firm union and a most satisfactory func- 
tional result. The doctor walked very well, 
without a cane or discomfort and without 
any concern about his hip. The morning's 
discussion of fractured hips left no doubt 
that, while bone pegging and the use of 
steel pins and other operative procedures 
may give good results in the hands of a 
few, the Whitman abduction treatment 
was the most direct and the most effective 
procedure for early cases at all ages. 
Its application was specially valuable for 
old people as it permitted the necessary 
hygienic care and change of posture 
imperative during a treatment which 1s 
inevitably long. 

Dr. Putti read a paper on the diagnosis 
and treatment of congenital dislocation 
of the hip during early infancy. He aimed 
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to discover the dislocation before the 
child began to walk. With that in view, 
he has been training the public to bring 
their infants for routine examinations 

the hip. His efforts are facilitated by 
the acquaintance of the people with this 
lesion on account of the vast number 
of cases of congenitally dislocated hips in 
Italy. He has found that the x-ray pic- 
tures of even very young infants who are 
going to have dislocated hips will show a 


diminution in the size of the centre of 


ossification of the femoral head, an upward 
displacement of the femur and a flattening 
of the acetabulum which are pathogno- 
monic. Children whose hips show these 
defects are treated immediately by gradual 
abduction of the legs on a specially con- 
structed triangular mattress or a double 
leg brace. The limbs are gradually ab- 
ducted to the fullest and maintained in 
that attitude until the possibility or danger 
of a dislocation of either hip is passed. 
Dr. Putti feels that he has saved those 
children whom he has so treated from 
having dislocations. His series is_ still 
small. The paper was received with great 
enthusiasm as the new idea presented 
appealed to all of us as possessing con- 
siderable merit. 

In the evening of July 4, the officers 
of the American Orthopedic Association 
were guests at a dinner given by Mr. and 
Mrs. Hey Groves. The cordial attitude 
of our British colleagues toward us was 
portrayed by Hey Groves on the cover 
of the menu. At the top were the British 
and American flags. Immediately below 
were two gloved hands representing the sur- 
geons of both orthopedic associations in a 
firm and friendly clasp. Below the hands 
was the inscription July 4th, 1929, indicat- 
ng that we were very welcome to the British 
on our Independence Day. In the middle 
of the page was a drawing of a fractured 
tibia and fibula. One tibial fragment 
represented Great Britain and the other 
the United States of America. The frag- 


ments were joined by an inlay graft of 


Friendship. Below this drawing was the 
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significant inscription ‘‘Natural Union 
without Artificial Ties or Foreign Bodies.” 
The bottom of the page was decorated 
with drawings of an Albee electrically 
driven motor saw, a fracture of the neck 
of the femur cured by the abduction 
method and a Thomas brace. 

After dinner we attended a reception 
at the Royal College of Surgeons of 
England. We were received by the Presi- 
dent, Lord Moynihan, and Lady Moynihan 
and Mr. and Mrs. Hey Groves. Sir Arthur 
Keith delivered a lecture on the evidences 
of bone and joint disease in prehistoric 
times, showing specimens of bones with 
syphilitic lesions, myositis ossificans and 
skulls with numerous fractures and tre- 
phine holes. The Museum contained a 
vast collection of beautifully mounted 
pathological organs which stirred one to 
the desire to spend one’s whole vacation 
studying them. In the Great Halls were 
portraits of some of the old masters in 
medicine by Sir Joshua Reynolds, Law- 
rence, Romney, Hogarth and others. The 
portraits are all interesting and in good 
state of preservation except that of John 
Hunter which is unfortunately blurred 
and rapidly fading. While we wandered 
through the building we listened to the 
strains of delightful music by the Margue- 
rite Wortham Orchestra. The evening was 
terminated by the serving of delicious 
refreshments in the Library of the College. 

The subject for Friday, July 5, was 
reconstruction surgery in paralytic de- 
formities of the lower legs. In Dr. Hender- 
son’s absence Dr. Bruce Gill read his 
paper. Dr. Henderson reviewed the various 
procedures for stabilization of the knee 
and ankle joints with which we are all 
fairly familiar. He emphasized the ad- 
vantage of combining tendon transplanta- 
tions with bone operations. Mr. Laming 
Evans then read a paper in which he 
detailed the pathology of the various 
paralytic deformities and their treat- 
ment. He was very pessimistic about all 
tendon operations, stating that he had 
never seen a good result even from a 
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biceps transplantation for quadriceps palsy. 
The papers were followed by considerable 
discussion. Dr. Frank Ober confirmed 
Dr. Henderson’s statement that the best 
results are obtained by a judicious com- 
bination of tendon transplantations with 
bone surgery. He exhibited lantern slides 
showing good results from the transplanta- 
tion of the tibialis posticus for paralytic 
varus. Mr. Naughton Dunn emphasized 
the value of panarthrodesis. Dr. Leo 
Mayer described his method of physio- 
logical tendon transplantation, and dem- 
onstrated the technic in a_ series of 
very cleverly arranged muscle charts which 
he uses for his students. His method and 
exhibition were enthusiastically applauded. 
Dr. Whitman in his discussion pointed 
out very patiently the advantages of 
the astragelectomy with backward dis- 
placement of the foot in the stabilization 
of the ankle. At the end of the session | 
felt sure of three things: First, a strong 
biceps femoris muscle transplanted to 
the front of the knee for quadriceps palsy 
will give a good result. Secondly, an active 
tibialis anticus tendon transplanted to 
the outer side of the foot will maintain 
the correction of a varus and give a good 
functional result. Thirdly, an astragalec- 
tomy with backward displacement of the 
foot will stabilize the ankle in cases of 
paralytic calcaneus and dangle foot. Good 
results from these operations are practi- 
cally assured if the surgeon uses proper 
technic. For all other conditions and 
in the use of any of the other methods, 
the results are uncertain and often only 
of short duration. 

In the afternoon there were several 
operative clinics. About fifty of us went 
to Mr. Bristow’s clinic in St. Thomas’s 
Hospital. I saw Mr. Bristow remove an 
internal semilunar cartilage. He used 
very short, almost transverse incision. 


He exposed the central part of the cartilage 
and lifted it up on a hook; he then rapidly 
freed and cut the extremities of the carti- 
lage. The operation took only a few minutes 
and was performed with the skill of an 
artist. Mr. 


Perkins applied a Delbet 
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walking splint for fracture of the lower 
third of the leg and stated that he had had 
very good results with its use. Although 
the St. Thomas’ Hospital is a very old 
one, having been opened by Lord Lister, 
the operating room equipment is modern 
and complete. 

After the operations there was a demon- 
stration of patients by Mr. Bristow, Mr. 
Perkins, Mr. Page and Mr. Brockman 
who won the Sir Robert Jones medal 
this year for research work in orthopedic 
surgery. There were exhibited a _ very 
large number of exceedingly interesting 
cases of osteochondritis dissecans, epiphys- 
eal injuries, sunken acetabula, fixations 
of scapula for serratus magnus palsy, 
arthrodesis of the hip, coxa vara, arthrode- 
sis of the ankle for malunited Pott’s 
fracture, osteotomy for osteitis deformans, 
renal rickets and reconstruction of the 
hip. Mr. Page showed 2 cases of fixation 
of the scapula to a dorsal vertebral spinous 
process for paralytic wing scapula. The 
cosmetic and functional result was excel- 
lent. Several cases of Paget’s disease were 
shown in which an osteotomy had been 
performed to correct lateral or antero- 
posterior deformity. The result was emi- 
nently satisfactory; the fracture united 
perfectly and the deformity remained 
corrected. The sectioned long bones of a 
case of advanced renal rickets in an infant 
were exhibited by Mr. Brockman. The 
bones showed marked changes at the 
epiphyses and explained the fuzzy appear- 
ance usually seen in the x-ray pictures of a 
rachitic lesion. The cases of malunited 
Pott’s fracture for which an arthrodesis 
of the ankle was performed had partic- 
ularly good results. The patients walked 
well and with a surprisingly elastic gait. 
The clinic terminated with a_ rather 
lengthy demonstration by Dr. Mennell 
of cork foot supports. He showed us how 
he prepares various cork splints for flat 
feet, anterior metatarsalgia and shortened 
limbs. His technic was clever, but the 
splints were rather bulky and clumsy, 
and not nearly so nice nor so effective as 
the simpler foot braces we make in our city: 
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[he Dinner of the Associations was 
held on the evening of Friday, July 5, 
at the Cafe Royal. Sir Robert Jones was 
the chairman. Addresses were delivered 
by the chairman, Prof. Hey Groves, Dr. 
Albee, Dr. Joel Goldthwaite, Sir Squire 
Sprigg and by His Majesty the King of 
Portugal, who for many years has been 
interested in the rehabilitation of the 
disabled. The dinner was a huge success. 
The acquaintance of the American and 
British surgeons had already ripened into 
warm friendship, and both at the head 
table and throughout the room, there 
were frequent expressions of great satis- 
faction with the joint meeting. 

On Saturday, July 6, six short papers 
were read by members of the American 
Orthopedic Association in the morning, 
and in the afternoon we visited the Lord 
Mayor Treloar Cripples’ Hospital and 
College at Alton, of which Sir Henry 
Gouvain is the medical director. The 
Treloar Hospital and College is an insti- 
tution for tuberculous children. It is 
located amidst beautiful country and 
occupies about 60 acres of ground. As the 
name implies it affords hospital care for 
the sick, and has a college for the training 
of these children who have recovered 
suflicient to be able to do some useful work. 
The hospital occupies many buildings 
and cares for a large number of children 
with tuberculosis of bones, joints, glands 
and the skin. The patients get excellent 
hygienic care and splendid orthopedic 
treatment. Heliotherapy is employed very 
extensively. There is one whole building 
filled with large variety of electrical 
apparatus for the administration of helio- 
therapy. One is almost impressed that 
too confidence is placed in this 
form of treatment. I never saw such exten- 
sive tuberculous skin lesions as we saw 
there. There were many cases with their 
ears and noses destroyed by the tuberculous 
dise: ase, and no end of cases with severe 
facial disfigurement. All these lesions 
Were healing, and the patients appeared in 
excellent general condition. 
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The institution is under the supervision 
of the Department of Education and hence 
there is ample provision for the instruc- 
tion of all the children. The girls are 
taught weaving, basketry, knitting and 
sewing in all its branches. The College is 
located in a separate building at some 
distance from the hospital. In it boys 
between fourteen and eighteen years of 
age are taught the manufacture of shoes, 
clothes and leather goods. The atmosphere 
and the surroundings of the Treloar 
Cripples’ Hospital and College are exceed- 
ingly cheerful and are not only conducive 
to an improvement in health, but also to the 
acquirement of a liberal education, a remun- 
erative trade, and to the development of a 
sense of usefulness in the community. 

We returned to London about 6 o’clock 
and bid our British colleagues farewell. 
They expressed the hope, and we the sincere 
wish, that they would meet with us in 
America in the very near future. The 
joint meeting of the British and Orthope- 
dic surgeons established between us, living 
in widely separated countries, a feeling of 
nearness and intimacy, a sympathy and 
understanding that will inevitably lead 
to a more thorough appreciation of each 
other's work, and to the early adoption 
of the best methods of treatment for our 
patients. Thus ended a very delightful 
and instructive convention that I trust 
will be the forerunner of many more. 

SAMUEL KLEINBERG. 


SOCIETY NOTICES 


EGINNING this year the American 
B Association for the Study of Goiter 

will award a cash prize of $300 
annually for the best original thesis 
dealing with some phase of the goiter 
problem. Theses should be submitted by 
June 1, to Doctor Walter M. Simpson, 
Chairman of the Essay Committee, Miami 
Valley Hospital, Dayton, Ohio. The award 
will be given immediately following the 
coming meeting of the Association which 
is to be held in Seattle, Washington, 
July 10-12, 1930. 
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“PURKINJE’S CELLS” 


OHANNES EVANGELISTA PURK- 

INJE was born in 1787 in Bohemia. 

He was a scientist interested in many 

different fields of work but he is known to 

posterity as a pioneer in the employment 

of the microscope and also as a genius in 
the field of physiology. 

Purkinje was the first to use the micro- 
tome, Canada balsam, glacial acetic acid, 
potassium bichromate, and the Drummond 
limelight in his microscopical labors. 

In 1825 he described (““Symbolae ad ovi 
avium historiam ante incubationem’’) the 
germinal vesicle in the embryo. He was the 
first histologist to use the word or term 
“protoplasm.” In 1833, in a_student’s 
dissertation, there was described his 
discovery of the sudoriferous glands of 
the skin with their excretory ducts. His 
other important discoveries include the 
pear-shaped ganglionic cells in the cere- 
bellum (Purkinge cells), the lumen of the 
axis-cylinder of nerves and the ganglionic 
bodies of the brain. With Gabriel Valentin 
collaborating, he published his renowned 
article on ciliary epithelial motion. He 
described the fibers of the cardiac muscles 
(1839) and of the uterus (1840). He ante- 
dated Schwann by two years in his work 
on artificial digestion. It is interesting to 
read that he pointed out (1823) the value 
and importance of finger-prints, giving 
detailed and accurate descriptions of the 
figurations. This work was done long before 
that of Francis Dalton. 

Purkinje noted that deaf-mutes can 
hear through their skull bones. He did 
solid work in his descriptions of most 
of the subjective visual figures. 
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In addition to his many-sided activities, 
he was a pharmacologist of renown. He 
used himself as a subject for experiments 
on the action of camphor, belladonna, 
stramonium and turpentine. 

Clinically, Purkinje was the first to 
study the vertigo and rolling of the eyes 
produced by rotating the erect body in a 
vertical axis. He did not comprehend the 
scientific significence of much of this work, 
but it is considered to have been the start- 
ing-point of modern laws, principles and 
discoveries of vestibular and cerebellar 
nystagmus. 

Purkinje early in life was a_ teacher. 
Before this he had taken orders. He was 
graduated in medicine at Prague in 1819. 
His inaugural dissertation was on subjec- 
tive visual phenomena. It is related this 
earned him the friendship of Goethe. It 
has been said that this friendship got him 
the appointment of professor of physiology 
and pathology at the University of Breslau 
in 1823. He continued at this post until 
1850 when he left to accept the chair of 
physiology at Prague. During his Breslau 
days he founded the method of laboratory 
training in connection with German Uni- 
versity teaching. In 1824, he equipped a 
laboratory in his home. The work done by 
him and his pupils was of such worth that 
the Priissian government (1842) erected a 
Physiological Institute for him at Breslau. 

Purkinje’s brilliant work in so many 
fields brings him down the years and makes 
him loom large among the immortal figures 
of science of other centuries. He lived to a 
ripe old age and departed this life in his 
eighty-third year. 
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BOOKSHELF BROWSING 


STUDIES IN PALEOPATHOLOGY, XXIII 
AN UNUSUAL SKULL FROM PRE-COLUMBIAN PERU 
Roy L. Moopir, 


SANTA MONICA, CALIF. 


on “Surgery in pre-Columbian Peru,” 
the association of skull injuries with 
trephined openings in an attempt to 
determine the exact relations of primitive 
surgery to depressed fractures. I have 
given there a number of illustrations 
showing an undoubted relationship; sup- 
porting the contention that prehistoric 
trephining was a deliberate attempt on 
the part of the primitive surgeon to relieve 
pain by elevating or removing the de- 
pressed cranial area, due to sling-shot 
wounds, club or mace injuries or by blows 
with other weapons. 
After that paper had been sent to press 
I learned of a skull in the American 
Museum of Natural History, a pre-Col- 
umbian male skull in the Bandelier collec- 
tions, which showed a most remarkable 
association of features which I consider 
sulliciently interesting to be separately 
described. I am under obligations to Dr. 
H. L. Shapiro, of the department of An- 
thropology, for a photograph of the right 
side of this Peruvian skull, given herewith. 
There are three important features 
combined in this skull. First: the skull is 


| HAVE considered in a previous paper! 


» R. L. Studies in paleopathology, xxut. 
Surge in pre-Columbian Peru. Ann. Med. Hist., 
n. ru 5. 1929. 
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deformed artificially in the Aymara type, 
brought about by bandaging the plastic 
cranium of the young with a spirally 
wound cloth. Skulls of this type are seldom 
injured, and almost never trephined. The 
exceptions are given in my forthcoming 
paper. This skull (No. mt Amer. Mus. 


Nat. His.), however, shows both trephining 
and injury, as may be seen in the photo- 
graph. I have never seen another example 
in which Aymara deformation, injury 
(depressed fracture) and trephining were 
so definitely associated, and I have 
examined several hundred ancient Peruvian 
skulls and have studied illustrations of 
many more. 

The depressed fracture, itself, is inter- 
esting and unusual. A large, triangular 
area had been crushed in by a blow from a 
club. No radiating fracture-lines, nor 
comminuted fragments are evident. The 
lesion is partially healed. The edges are 
smoothly rounded and new bone in places 
has bridged the fracture line. No depressed 
fracture has been seen like this. It has 
no counterpart in the more than 160 
crania in the San Diego Museum examined 
for skull lesions. 

Near the middle line there is an oval 
trephined opening made by a _ cutting 
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instrument, possibly a copper knife or an 
obsidian flake. It appears to have healed 
somewhat, but we surmise that the tre- 
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class or the wealthy group who were 
exempt from the occupations of the major- 
ity of the people. The present example 


Fic. 1. Photograph of right side of ancient, male, pre-Columbian skull showing unusual association of (1) Aymara 
deformation, (2) depressed skull fracture and (3) trephining by the cutting method. (Courtesy Dr. H. L. Shapiro, 


Amer. Mus.) 


phining was done after the injury, and 
probably to relieve pressure symptoms. 

The people who modified the skull 
into the Aymara deformation were for 
some reason, apparently, relieved of the 
occupation of fighting, since injured crania 
of this type are rare. They may have 
belonged to the priesthood who were 
devoted to the worship of the Sun. They 
may also have been members of the ruling 


is not an extreme instance of Aymara 
deformation, but is sufficiently well marked 
in the far-backwardly extending vault, 
to justify the classification. 

Trephining was undoubtedly stimulated 
by war injuries, and since from the nature 
of the weapons most of the injuries 
were cranial, this phase of primitive 
surgery may have developed as a military 
measure. 
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PREHISTORIC SURGERY IN NEW MEXICO 
Roy L. PH.D. 


SANTA MONICA, CALIF. 


announcing the discovery of prehis- 

toric trephined crania in the South- 
west (New Mexico) appeared, I considered 
the incident as too important to medical 
history to let the matter rest. Accordingly 
I wrote Dr. Shapiro asking for enlarged 
photographs of the trephined areas. This 
was rendered the more important since 
the original illustrations were published on 
such a small scale as to render all details 
obscure, even under a magnifying glass. 
It was evident that the skulls had been 
trephined, and that was all. The accom- 
panying illustrations are the results of 
that request. 

My readers may recall that prehistoric 
trephining has never been known in America 
north of Mexico. It is true that cases 
suggesting trephining have been described, 
but doubt remained, until Shapiro an- 
nounced the discoveries of the American 
Museum. Many years ago Hrdlicka dis- 
covered trephined crania in northern Mex- 
ico. Nothing is known of this primitive 
surgical practice in the Maya area, nor do 
we know that it was practiced by the 
Aztecs. In pre-Columbian Peru the prac- 
tice was highly developed and the details 
are given in a forthcoming paper. The 
practice was not known to the pre-Colum- 
bian peoples of Patagonia. It is extremely 
important to follow up this subject and all 
evidences should be carefully studied. 

An examination of the illustrations will 
establish the authenticity of the two cases 
as of undoubted trephining. Tool marks 
around the edges of the openings, the nature 
of the apertures themselves substantiate 
the opinion of trephining. Recently I have 
seen an early Indian skull found at Beverly 
Hills, California, with two parietal open- 
ings simulating trephined openings, but the 
absence of tool marks and the possibility 
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of the openings being persistent parietal 
fontanelles render the evidence uncertain. 
The location of the two skulls in carefully- 
studied, stratified, refuse of a prehistoric 
pueblo in New Mexico, and the high reputa- 
tion of the men making the discoveries has 
sufficed to establish the antiquity as pre- 
historic. Just how ancient these remains are 
cannot be told, but archeological evidences 
elsewhere in New Mexico reveals an antiq- 
uity of more than two thousand years for 
some of the inhabitants of the Southwest. 

The cranium shown in Figure 1, dis- 
covered at Mitten Rock, New Mexico, in 
1923, shows extensive pathological lesions 
of long standing. Nodules and depressions 
cover the entire vault. The trephined open- 
ing in the right frontal, immediately above 
the roof of the orbit, is roughly circular and 
includes the removal of most of the lower 
part of the bone. The lower left-hand 
border of the opening has invaded the 
right sinus frontalis. The opening is un- 
usually large, measuring 40 x 50 mm. There 
are no evidences of healing. Considering 
the diseased nature of the skull it is prob- 
able that trephining was undertaken to 
relieve a long-established pathological con- 
dition. The right angular external process 
of the frontal shows evidences of a depres- 
sion, indicating a depressed fractured area 
as the immediate cause of the operation. 
There are no marks of instruments beyond 
the sharply defined margins of the opening. 
Death doubtless ensued immediately after 
the operation. Shapiro thinks that the 
bone cut quite readily on account of its 
diseased condition. The skull is not artifi- 
cially deformed, a rare condition in this 
archeological site where most skulls are 
deformed.? Shapiro regards the seat of 
operation as a dangerous one, but he does 
not say why. To my mind it is about as 
safe an area as any, but safety was not a 
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factor. The prehistoric surgeon was guided 
in his election by the depressed lesion, or 
by pain. It is interesting to note how 


skillfully the surgeon avoided cutting into 
the orbital cavity. The skull bones are 
quite thin, possibly due in part to the long- 
standing disease. This diseased condition 
may have originated in early youth and 
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condition. 


Fic. 1. Cranium found at Mitten Rock, New Mexico, by Earl H. Morris, during course of excavations in 1923, 
showing trephining by cutting method in right frontal. Opening measures about 40 X 50 mm. Lesion shows no 
evidence of healing. Pathological lesions and depressions occur on vault. Skull is not deformed. 


The other skull (Fig. 2), discovered by 
Dr. Louis R. Sullivan at Lamy, New Mex- 
ico, at the San Cristobal ruins, is interesting 
because of a number of factors. Its unde- 
formed dolichocephaly is in sharp contrast 


prevented artificial deformation. The inci- 
vidual seems to have reached the adult 
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Fic. 2. Incomplete trephined cranium discovered by Louis R. Sullivan in 1923 at Lamy, New Mexico. Borders 
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»hined opening are bevelled and cicatrized, indicating that healing had set in. Operation seems to have 


ed scraping and cutting. There are no accompanying pathological evidences and the reason why tre- 
: was performed is not known. Long diameter of trephined opening is about 20 mm. Wavy line on left is 


| suture. Cotton and gauze are, of course, recent. (Courtesy Dr. H. L. Shapiro, American Museum.) 
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to the other skulls which are compressed 
fronto-occipitally. This skull may represent 
a visitor from a distance or a member 
of an earlier and unknown race. 

In this case (Fig. 2), trephining was in the 
right parietal, about 1 cm. from the sagittal 
suture. The opening is roughly diamond- 
shaped, measuring 20 mm. in long diam- 
eter. The regularity of the opening and 
the beveled edges reveal clearly the nature 
of the trephining. It was by cutting and 
scraping. The borders of the opening show 
healing, new bone has covered the diploic 
spaces exposed by the operation, and on the 
endocranial surface new bony growth is 
evident. There are no evidences of disease 
or injury and we do not know why the 
operation was undertaken. The patient 
undoubtedly survived the experience and 
died months later from an undetermined 
cause. 

A comparison of the two trephined 
openings just described with those known 
from Peru reveals some distinctive char- 
acters. No trephine opening in Peru has 
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the same location, shape or extent as 
that depicted from Mitten Rock, New 
Mexico, (Fig. 1). Only one other example 
shows invasion of the frontal sinus, and 
that was a deliberate attempt to relieve 
sinus headache. The shape of the opening 
is unusual. We do not know how important 
these factors are. The other skull, from 
Lamy (Fig. 2) shows an operated site 
which was commonly used in Peru for 
practice postmortem operations. While 
all phases of surgery were practiced in 
ancient Peru, cutting, drilling, scraping, 
sawing, etc., the two trephined openings 
from the Southwest are largely by cutting, 
with scraping a secondary and uncertain 
factor. These facts do not tend to show 
any close interrelation between prehistoric 
New Mexico and pre-Columbian Peru. 
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Human BroLtocy RaciAL WELFARE. Ed. by 
Edmund V. Cowdry, PH.D. 630 pp., illus. N. Y., Paul B. 
Hoeber, 1930. 

One would have to be gifted in the art of 
using words and phrases and sentences to 
convey adequately to the reader the joy and 
solid pleasure in store for any person of educa- 
tion and understanding who begins reading this 
book. To me it read like a fast moving story 
written by a master. In fact, the book has 
been done by several master workmen. 

Dr. Cowdry in his Preface, among other 
things, says: ““The purpose of this book is to 
play a small part in breaking down these 
[extensive specialization] barriers in respect 
to the group of sciences which have a definite 
bearing on human welfare and are referred to 
collectively as “‘human biology.” 

The Introduction is by Edwin R. Embree. 
I read it twice. I would that I had space to 
quote from it at length. It would convince the 


skeptic that here we have a book different 
yet more than worth while, a book not con- 
structed for scientific men alone but for all 
who are commonly called educated. Embree 
begins his discourse and among other things 


says: 


In an essay entitled “This Simian World” Clarence 
Day has considered what kind of planet this might be if 
some other species than the great apes had evolved into 
mastery. . . . We inherit some very great liabilities 
from these animal forebears. Our bodies are weak and 
puny as compared with the magnificence of elephants. 
. . . But we inherited in common with our monkey 
cousins, one great talent, namely curiosity. . . . Our 
chattering forebears have given us a love of talk. We 
are forever gabbling; we have invented great systems of 
languages; we even pay men to talk to us in groups. 
We store up words in scrolls and books, and build huge 
temples called libraries in which to hoard this preserved 
chatter. We compel children to devote years to the 
study of talk of previous generations. . . . We have also 
inherited a compulsion to action. We must always be 
busy ... we rush about, we build and tear down ind 
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build again. . . . Papers in the present volume discuss in 
fundamental terms various phases of the biology of 
man and his environment. Such presentation gives an 
approach to intelligent understanding of ourselves in 
our present state of development and in our present 


woricd. 


The book is divided into five parts. 

Part 1 is a chapter devoted to an essay on 
Life in Space and Time by Henry Norris 
Russell. 

Part 1 has 6 chapters: Evolution Traced 
Biochemically, by A.B. Macallum; The 
Animal Ancestry of Man, by William K. 
Gregory; The Evolution of the Brain, by 
George H. Parker; Mental Evolution in the 
Primates, by Robert M. Yerkes; Societal 
Evolution, by W. M. Wheeler; Human Races, 
by Hrdlicka. 

Part ur is composed of: The Vital Units 
Called Cells, by E. V. Cowdry; The Relation 
of Cells to One Another, by Alexis Carrel; 
The Integrative Action of the Vascular 
System, by W. B. Cannon; Nervous Integra- 
tions in Man, by J. F. Fulton and C. S. Sher- 
rington; The Integration of the Sexes, by 
Clark Wissler. 

Part 1v covers: The Effects of Climate and 
Weather, by Ellsworth Huntington; The 
Reaction of Food, by Elmer V. McCollum; 
The Influence of Urban and Rural Environ- 
ment, by Haven Emerson and Earle B. 
Phelps; Antisocial Behavior; Delinquency and 
Crime, by William Healy; Adjustment to 
Infectious Disease, by Hans Zinsser; What 
Medicine Has Done and Is Doing for the 
Race, by Sir Humphry Rolleston; The Rela- 
tion of Science to Industry, by R. A. Millikan; 
The Influence of Education, by John Dewey. 

Part v concludes the book with: The Inherit- 
ance of Disease, by Paul A. Lewis; Some Aspects 
of the Biology of Human Population, by 
Raymond Pearl; The Mingling of Races, by 
Charles B. Davenport; The Purposive Im- 
provement of the Human Race, by Edwin 
Grant Conklin; The Intentional Shaping of 
Human Opinion, by H. A. Overstreet. 

The Index is complete. 

We list the subjects and authors feeling 
that this is the most impressive method of 
permitting the reader to reach his own con- 
clusions; namely that this is a book more than 
Worth while, a book human and absorbing 


and one of the truly important books of the 
year, 
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ELEMENTS D’INTERPRETATION RADIOSCOPIQUE ET 
RADIOGRAPHIQUE DES Poumons. By Docteur, Loen 
Schekter, Boulogne-Sur-Mer, Paris, Doin, 1930. 


In this little work the author claims that 
only the practicing physician can appreciate 
the full value of the radiological examination 
in the treatment of respiratory diseases. 
Without the x-ray examination, the clinical 
study is always incomplete and insufficient, 
but the radiographic study should not replace 
the clinical examination, or any of the other 
laboratory tests. A systematic screen examina- 
tion should always be supplemented by films. 
An outline is given for the study of the dia- 
phragm, the mediastinum, the esophagus and 
the parenchyma of the lungs and the points of 
differentiation between the various lesions. 

While brief and sketchy, nevertheless the 
text serves to set forth the elements of inter- 
pretation, which is the author’s object, as 
stated in the preface of the book. 


A TEXTBOOK OF THE PRACTICE OF Mepbk INE. 
Ed. by Frederick W. Price, M.p., F.R.s. (Edin.), Ed. 
3. Oxford Univ. Press, 1929. 

In almost 1900 pages of smal] type and thin 
paper there are the contents of a small “‘sys- 
tem of medicine.” It is a pity that this work was 
not published in two volumes as the type and 
transparent paper make it very difficult reading 
(at least for the reviewer). Having stood the 
test, however, of three editions and six print- 
ings the book may be considered to have 
passed muster on its merits. There are twenty- 
six contributors who, to judge from the splendid 
literary quality of the work, have been chosen 
for their literary as well as their scientific 
abilities. As an up-to-date presentation of the 
practice of medicine, particularly from the 
British point of view, Price’s textbook leaves 
little to be desired and the index of 110 pages 
is a model that other publications might well 
follow. 


Die CHrrRURGIE DER BrusTORGANE. Von Ferdinand 
Sauerbruch. Dritte Auflage, Erster Band, Die Erkran- 
kungen der Lungen. Unter Mitarbeit von H. Alexander, 
H. Chaoul, W. Felix. Zweiter Teil. Chirurgische Behand- 
lung der Lungentuberkulose Geschwiilste der Lungen. 
Echinokokkus der Lungen Aktinomykose und Andere 
Pilzerkrankungen der Lungen. Chirurgische Behand- 
lung des Asthma Bronchiale. Syphilis der Lungen. Pp. 
917-1373. Mit 189 zum Teil Zarbigen Abbildungen. 
Berlin, Julius Springer, 1930. 


This part completes Volume 1 of Sauerbruch’s 
classic, ““Surgery of the Lungs.” There are 189 
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illustrations, some of them colored, and all 
of them works of art. The detail in which the 
surgery of the lungs is taken up in this work is 
really a model for other publications. Though 
the book is not padded, a thorough test has 
found it answering every question that can be 
put to it. There is a bibliography of 146 pages 
and this is perhaps the best illustration that 
can be given of the interest in the subject. 
An expensive book, but one without which the 
armamentarium of anyone doing lung surgery 
is Incomplete. 

Gastric AND DuopENAL Utcer. By Arthur F. Hurst 
and Matthew J. Stewart, m.p. (Glas.), F.r.c.p. N. Y., 
Oxford Univ. Press, 19209. 

Any book from the pen of Arthur F. Hurst 
is entitled to more than ordinary attention. A 
complete study of gastric and duodenal ulcer 
in which Dr. Hurst is assisted by Dr. Matthew 
J. Stewart, Professor of Pathology at the 
University of Leeds, is a publication of which 
every surgeon should take notice. This book 
of 544 pages with many illustrations and ten 
colored plates, unfortunately costs $20.00, 
which makes the reviewer hesitate to make the 
recommendation he had in mind that “this 
book should be on the shelves of every practic- 
ing surgeon.” It is, however, well worth the 
price for there is practically no question 
relating to gastric and duodenal ulcer that is 
not covered in this volume, beginning with 
an account of the earliest record of gastric 
ulcer reported in 1856 by Marcellus Donatus 
of Mantua and winding up with references to 
the latest cases reported. The authors and the 
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publishers have combined to produce, not 
only a valuable, but a beautiful book. 


Symptoms OF ViIscERAL Disease. A Study of the 
Vegetative Nervous System in Its Relationship to 
Clinical Medicine. By Francis Marion Pottenger, .p., 
LL.D., F.A.C.P. Ed. 4. 426 pp., 87 text illus. and to col. pl. 
St. Louis, C. V. Mosby, 1930. 

A book that has gone through four editions 
may well be considered to have stood the test 
of time. Dr. Pottenger says in his Preface: 
“It has been my aim . not only to discuss 
the newer physiologic principles involved in 
the study of visceral neurology, but also to 
attempt to correlate them in such a manner 
as to make them readily applicable to clinical 
problems.” This he has succeeded in doing. 
The book is well written, clear cut and authori- 
tative. The illustrations are well selected and 
well executed. The bibliography makes no 
attempt at completeness, but covers all the 
essential references. It is a type of monograph 
of which there are all too few and every physi- 
cian would be the better for a thorough study 
of this volume. 


OrTHOPADIE IM KINDESALTER. Von Hofrat Prof. Dr. 
Hans Spitzy, Wien, unter Mitwirkung von Geh. Hofrat 
Prof. Dr. Fritz Lange, Miinchen. 3. Vollig Umgear- 
beitete und Vermehrte Auflage. 510 pp., 253 illus. 
Leipzig, F. C. W. Vogel, 1930. 

A well arranged monograph on surgical 
conditions met with in children, representing 
the best German teaching of the day. Profusely 
illustrated and well written, the book should 
be of interest to every orthopedist and 
pediatrist. 
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Abdominal 
Distention 


Diagnostic 
Problems 


A CLINICAL STUDY OF THE 
ABDOMINAL CAVITY 
AND PERITONEUM 


SECTION I. THE Cavity (Continued)* 


E. INTRAPERITONEAL FLUIDS 


T has been taught, using an alliteration, that abdominal 
distention may be due to (1) fat, (2) flatus, (3) feces, (4) 
fetuses, or (5) fluids. With the exception of the fluids, these 

substances which cause abdominal distention are lodged either 
within the viscera or within retroperitoneal spaces. Fluids, 
upon the other hand, often accumulate within the peritoneal 
cavity proper, where they gravitate freely about over the inner 
surface of the membrane. Thus while the peritoneal cavity, 
anatomically speaking, is normally empty except for that small 
amount of serous moisture which serves to lubricate its surfaces, 
it is subject to invasion by pus, blood, urine, bile, chyle, enteral 
contents, cyst contents, amnionic fluid, transudates, exudates; 
and the belly, which has been described as a muscular bag, may 
suddenly be turned into an elastic bottle, as is implied by the 
term ascites (Gr. askos, a leathern bag, bladder or bottle). 

Free intraperitoneal fluids give rise to many diagnostic 

problems. Distention from fluids is not always easy to dis- 
tinguish from that due to other causes. It is often difficult to 
differentiate free fluid from that which is encapsulated (tuber- 
culous peritonitis), or from that which is present within some 
viscus (ovarian cyst, hydronephrosis); even an abnormal 
accumulation of some perfectly normal fluid presents diagnostic 
difficulties (distended bladder). After it has been definitely 
* The study, thus far, has consisted of a consideration of the abdomen as an empty 
space and each of the abdominal boundaries: roof, floor, and walls, has been systemati- 
cally investigated. Before proceeding to a study of abdominal viscera, two additional 


subjects will be reviewed concerning the cavity itself: (a) that of free intraperitoneal 


fluids, and (b) that of intra-abdominal pressures. Preceding installments have appeared 
as follows: January issue, p. 193; February issue, p. 460; March issue, p. 693. 
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determined that free fluid actually exists within the peritoneal 
cavity, the clinician must still seek to settle other important 
problems. What organ or tissue gives rise to the fluid and what 
type of pathological process causes the accumulaton? Is it of 
recent origin (hemorrhage) or has it existed in the cavity over 
a more extended period (malignant peritonitis)? Is the fluid 
likely to increase in amount (bile peritonitis; chylous peri- 
tonitis) or to diminish (receding pyogenic infection); Is it 
septic (pus) or sterile (blood); does its presence call for imme- 
diate action (perforated ulcer) or is the situation less urgent 
(Pick’s disease, cirrhosis): Should the treatment be surgical 
(acute peritonitis) or non-surgical (Bright’s disease, cardiac 
disorders) ; if surgical intervention is demanded, is the indica- 
tion for paracentesis, incision and drainage, or for a more exten- 
sive procedure? 

Before dealing with the technical manoeuvers employed to 
detect intra-abdominal accumulations and to determine their 
exact nature, and before studying the clinical pictures produced 
by different substances which invade the peritoneal cavity, it 
will prove advantageous briefly to review some points of 
anatomy which serve to explain the distribution of fluids 
within the cavity (intraperitoneal drainage basins). The 
clinician, as the operating surgeon, should be familiar with the 
exact manner in which a given fluid arising from a given source 
tends to spread more widely over the peritoneal membrane. 
It is only through an accurate visualization of anatomical 
arrangements beneath the surface and beyond the scope of the 
eye that the examiner is In a position fully to appreciate the 
mechanism by which certain diagnostic evidence is produced 
(Clark’s sign, Toma’s sign, shifting dullness, engorgement of 
superficial veins). 

1. WATERSHEDS AND DRAINAGE BASINS OF THE PERI- 
TONEAL Cavity. The drainage of liquids within the peritoneal 
cavity is governed, in greater part, by the same physical laws 
which determine the flow or accumulation of water in geo- 
graphic areas. A watershed is defined” as a “‘ridge separating 


SuppceMentT: A. J.S., n. s. Vol. VIII, No. 4, p. 913 


Geological Basins 


| 


Human Basins 


Intraperitoneal 
Catchment Basins 


140 ABDOMINAL CAVITY AND PERITONEUM 


the head-streams which are tributary to two different river 
systems;”’ it is “a parting, or a divide;” the term refers to any 
inclination, whether a mountain crest or a gentle slope, which 
determines the separation of fluids as they enter different 
catchment basins. The catchment basins themselves are 
referred to at times as watersheds. 

The surgeon, in studying the great partitions (watersheds) 
of the abdomen and the pockets (drainage basins) within the 
peritoneal cavity, is confronted by problems which do not beset 
the engineer. A human “geological map” represents structures 
which are movable, not fixed. Human barriers are subject to 
variations and displacements. Pockets which exist in the dorsal 
decubitus are different from those of a sitting or semi-sitting 
position, and of ventral or lateral decubitus. The posture of the 
patient has much to do with the area in which free fluid accu- 
mulates; the clinician must know where fluid is reasonably 
to be expected and searched for. Likewise, a close correlation 
must be maintained between the site of an incision for drainage 
and the postoperative position which is to be employed. 
It is important constantly to visualize the changes which occur 
in intra-abdominal contours as the patient is moved from one 
position to another. 

A simple conception of the drainage basins of the peritoneal 
cavity is that these are four in number” (Fig. 53): 

(1). A supracolic basin 

(2). A right infracolic basin 

(3). A left infracolic basin 

(4). A pelvic basin. 

These four spaces are determined by three great barriers or 
watersheds: 

(a) The transverse colon and mesocolon which jointly 
divide the cavity into the supracolic and infracolic spaces. 

(b) The vertebral bodies, aorta, inferior vena cava and 
mesentery of the small intestine (mesentery proper) which 
together serve to create the right and left infracolic basins. 


SuppLeMENT: A. J. S., n. s. Vol. VIII, No. 4, p. o14 


/ 
| 
| 
| 


Fic. 53. The four chief intraperitoneal drainage basins. (His’ model.) 


A. Supracolic basin. s. Right infracolic basin. c. Left infracolic basin. p. Pelvis. (The 
stomach, liver, transverse colon, and small intestine have been removed.) 
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(c) The sacral promontory, acting with the psoas muscles 
and iliac vessels to separate the abdomen proper from the 
pelvis. 

By another conception the cavity is considered to contain 
ten drainage basins, (A) five in the supracolic division, and 
(B) five below. These spaces are:” 

(a) Those above the transverse mesocolon. 

(1) The omental bursa 

(2) A subhepatic space 

(3) A perisplenic space 

(4) A right subphrenic space, separated by the coronary 
and falciform ligaments from 

(5) A left subphrenic space. 

(B) Those below the transverse mesocolon. 

(6) The right infracolic space 

(7) The left infracolic space 

(8) The pelvis 

(9) The right paracolic gutter (running with the long axis 
of the abdomen between the ascending colon and right 
parietal wall) | 

(10) The left paracolic gutter (running in the interval 
between the descending colon and the left parietal wall). 

Further subdivision of the peritoneal cavity serves to 
introduce a confusing terminology and to pass beyond prac- 
tical surgical fields into those which are more strictly 
anatomical. 

The several abdominal drainage basins communicate more 
or less freely with one another (Fig. 54). For example, free 
fluid from a perforated gastric ulcer may first invade the 
subhepatic space or the omental bursa, then spread up- 
ward to the right subphrenic area, or again extend downward 
along the right paracolic gutter (there to simulate the peritoni- 
tis associated with a perforation of the appendix); it may even 
pass onward into the pelvis, and when sufficient accumulation 
has occurred, the fluid may well upward out of the pelvis 
to involve either subcolic fossa or to pass into the left paracolic 
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groove, to extend farther upward into the perisplenic space. 
A spreading peritonitis, as a spreading infection of the hand, 
travels onward by way of fairly fixed channels. But often this 


Fic. 54. Spreading peritonitis. Communication of the “drainage basins” of the peritoneal 
cavity. 
1. Subhepatic space. 2. Omental bursa. 3. Right subphrenic space. 4. Right paracolic 
gutter. 5. Pelvis. 6. Right infracolic space. 7. Left infracolic space. 8. Left paracolic 
space. 9. Perisplenic space. 10. Left subphrenic space. 


spread may be checked in the space originally invaded, as 
further extension is anticipated through a proper placement 
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“upward” or “downward,” authors refer to the anatomical 
or erect posture; but when patients assume some other position, 
these pockets or basins may no longer lie one above the other, 
but be on practically the same level, forming a single pool. 
(See Morison’s space, p. 171.) 

The position of the so-called “perpendicular barrier” is 
slightly oblique to the long axis of the body. The vertebral 
column and the large abdominal vessels follow the midline, 
but the mesentery of the small intestine (the mesentery 
proper) is attached in a line which runs from above downward 
in a direction which is slightly oblique and to the right. The 
root of the mesentery Is approximately 6 inches long. While 
subject to some variation as to its obliquity and exact course, 
the point of origin is constant, being located at the duodeno- 
jejunal juncture at the lower border of the pancreas to the 
left of the second Iumbar vertebra. Passing diagonally over 
the aorta, inferior vena cava, right ureter, and psoas major 
muscle, it reaches a variable point in the right lower quadrant. 
Free fluid to the right of the mesentery, therefore, is carried 
to the right lower quadrant of the abdomen, while that on the 
left passes into the pelvis. Hence, collections of blood and 
pus are much more frequently encountered in the right lower 
quadrant than in the left. 

The second great abdominal watershed or barrier is the 
transverse colon and its mesocolon. Above this partition, 
generally speaking, lie all of the solid organs: liver, pancreas, 
spleen, adrenals, kidneys, also the gall bladder and the gastric 
portion of the gastrointestinal tract; while below are found 
intestines only. In studying this barrier as a watershed, several 
points warrant special observation: (1) The root of the meso- 
colon is attached at the level of the first lumbar vertebra. 
It does not extend backward to the prevertebral fascia but 
overlies all of the other prevertebral structures (duodenum, 
pancreas, great vessels). (See section dealing with the rota- 
tion of the intestines for explanation of this arrangement.) 
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(2) It does not lie, as the name might imply, on a plane which 
is strictly transverse to the long axis with the cavity, but has a 
definite obliquity, due to the higher attachment of the left 
than of the right flexure of the colon. (3) The length of the 
transverse colon itself (19 to 20 In.) Is nearly twice as 
great as the length of its mesentery. This barrier is, therefore, 
smooth only at its base and has deep waves and irregularities 
near its anterior margin. (4) The colon lies at a variable 
distance below the root of its mesentery, hanging at times in 
a v-shaped or u-shaped formation as low as the pelvis. Being 
attached to the stomach by the gastrocolic ligament, move- 
ments of the stomach and of the colon are necessarily some- 
what similar and synchronous. (5) Due to the down hanging 
of the transverse colon on Its mesentery, the barrier when 
viewed from the side has a sharp, though varying, obliquity 
which makes the highest part of the infracolic division of the 
peritoneal cavity actually higher than the lowest part of the 
supracolic division, i.e. the supracolic overhangs the infracolic 
compartment. (3) Anteriorly the barrier (transverse meso- 
colon) is sealed through a large part of its course by the gas- 
trocolic ligament. Behind this ligament the barrier forms a 
part of the floor of the omental bursa (described with the 
gastrointestinal tract). Since the omental bursa is closed above, 
below, in back, in front and to the left, fluids can drain only 
to the right, or through the foramen of Winslow, passing into 
Morison’s space (see p. 171). The portion of the transverse 
mesocolon to the right of the gastrocolic ligament is not 
anatomically sealed anteriorly, but the location of the trans- 
verse colon and the great omentum, directly in contact with 
the anterior abdominal wall, effectively prevents leakage to 
the general peritoneal cavity through this route. As previ- 
ously noted, drainage is almost invariably to the right, extend- 
ing downward to the paracolic grove. (7) The transverse 
mesocolon is wide only toward its center and to the left of the 
midline, while both extremities (near the right and left colic 
flexures) have either very short mesenteries or none at all, 
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being attached to the parietes only by areolar tissue. This is 
particularly true of the right side where the mesentery has 
appreciable width only after the left border of the head of 
the pancreas has been reached, i.e., almost at the midline of 
the body. (See transperitoneal removal of the kidney.) The 
practical application of these considerations will be referred to 
at many subsequent points in the text. 

2. SurGicAL DrarnaGeE. With these intraperitoneal spaces 
freshly in mind it seems advantageous briefly to review the 
methods best adapted for securing adequate drainage of the 
cavity. A drainage basin of great importance is that known as 
Morison’s space.”* This consists of the subhepatic space, com- 
bined with the upper part of the right paracolic gutter. The 
space receives leakage from the gall bladder, the biliary ducts, 
the duodenum, and from a greater part of the stomach; in addi- 
tion, it may form a basin for the extension of infections from 
pelvic organs or from the appendix, especially when the latter is 
retrocecal. The space, previously potential, is exposed by lifting 
the free border of the right lobe of the liver upward, away from 
the colon, after the abdomen has been entered through a right 
rectus incision. The upper wall of the space is composed largely 
of liver and gall bladder and it extends as far to the left as 
the opening into the omental bursa (foramen of Winslow), 
located at the right margin of the gastrohepatic omentum; 
it extends downward and backward reaching to the posterior 
abdominal wall, where the peritoneum stretches over the right 
kidney and duodenum; the lowest part of the space is bounded 
by the upper margin of the transverse mesocolon and the 
right flexure of the colon, but externally (to the right) it 
extends downward between the ascending colon and right 
parietal wall as far as the iliac crest; internally the space is 
bounded by the peritoneal reflexion covering the spinal column. 
A more detailed description of the space is given in the exact 
words of Morison in the section on Eponyms (p. 171). 

The route for draining this space, as advocated by Morison, 
reaches the most dependent part of the area, both for the sitting 
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posture and the dorsal decubitus. The drain is introduced 
through the posterior parietes immediately below the lower 
end of the right kidney, i.e., just above the right iliac crest 
and below the extremity of the twelfth rib. The drain may be 
inserted through Petit’s triangle, the base of which occupies 
from 1 to 2 inches of the iliac crest just posterior to its mid- 
point; or it may be passed through the muscles immediately 
posterior to this triangle. Internally the drain passes in front 
of the kidney and behind the liver, traversing the hepatorenal 
pouch, and extending upward to the region of the biliary ducts. 
This route for lateral and dependent drainage through the 
hepatorenal pouch may be visualized by imagining a 4 to 6 
inch opening in the side of the body extending upward in the 
posterior axillary line from the iliac crest; the hand, slipped 
into this opening, would lie within the hepatorenal pouch as 
within a glove, the kidney behind, the right lobe of the liver 
in front (Fig. 55). Morison states that approximately a pint 
of fluid may be placed into this pouch before any spills into the 
general peritoneal cavity and that with lateral drainage 
through the route described it is even possible to drop the open 
gall bladder into the peritoneal cavity or to leave unsutured 
a large hole in the common or cystic ducts without causing 
generalized peritoneal contamination. Drains may be inserted 
into the hepatorenal pouch either from within outward or 
from without inward. During an abdominal operation the 
drain may be inserted under direct vision, or through palpating 
the depths of Morison’s space as a small stab wound, thus 
controlled, is made in the parietes. 

The biliary drain so often employed (a prophylactic wick 
in the subhepatic space) does not reach the lowest point 
of the hepatorenal pouch into which all leakage actually 
occurs. Such a drain may frequently, or even usually, prove 
adequate but it must be recalled that the drainage desired 
is not that of the ducts themselves, but of a basin into which 
the ducts leak. Thus there are times when simple subhepatic 
drainage may prove inadequate. This is evidenced in cases 
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where the discharge through the wound is profuse and seems 
adequate when judged by the degree of saturation of the 
outer dressings, but where a moderate upward pressure over 


Ls 
Fic. 55. Diagram showing relation of liver and right kidney; the hepatorenal pouch. 
The influence of respiration on the right kidney is also shown. A movement downwards of 


1.5 cm. of the kidney may be regarded as the average amount in quiet respiration. (From 
Kelly and Burnam’s “ Diseases of the Kidney, Ureters and Bladder,’’ D. Appleton.) 


the outer side of the ascending colon will cause a large quantity 
of residual fluid to well forth from the incision. With such 
definite evidence of inadequate drainage a secondary drain 
may be inserted through the lowermost part of Morison’s 
space. 

The right infracolic space, when viewed from the front, 
presents a triangular appearance, due to the obliquity of the 
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mesentery of the small intestine. The base of the triangle 
consists of the inferior leaf of the transverse mesocolon; the 
right limb is formed by the ascending colon and cecum; the left 
limb of the triangle consists of the right side of the mesenteric 
root. The upper, outer angle is formed by the right colic flexure; 
the upper inner angle is the spinal column at the level of the 
second Jumbar vertebra, and the inferior part of the duodenum 
crossed by the superior mesenteric vessels; the lower angle, or 
apex of the triangle, approaches the cecum and vermiform 
appendix, but remains partly open, providing a narrow com- 
munication into the pelvis. The inferior third of the right 
kidney may be palpated and examined below the right colic 
flexure in the upper, outer angle of the triangle. To inspect 
the right infracolic space thoroughly the coils of small bowel 
lying within the area should be moved en masse downward 
and to the left,” i.e., displaced upon their mesenteric hinge. 
The right infracolic space is drained either through the anterior 
abdominal wall, or through the lateral wall, the drain in either 
case being carried to the center and depths of this basin. (See 
Fig. 53.) 

The left infracolic basin is bounded superiorly by the left 
third of the transverse mesocolon, medially by the vertebral 
column and left leaf of the mesentery, laterally by the descend- 
ing and sigmoid colon. The shape is not so definitely triangular, 
since inferiorly there remains a wide and direct communication 
with the pelvis. The left kidney is palpable within this basin, 
lying beneath the Ieft colic flexure. The duodenojejunal 
juncture is located at the upper, inner angle of the space. The 
left infracolic space reaches a higher level than the right 
infracolic space, due to the high fixation of the right flexure 
of the colon (the obliquity of the transverse mesocolon). (See 
Fig. 53.) To examine this drainage basin the coils of small 
intestines may be displaced upon their mesentery upward and 
to the right. The left infracolic space is drained either directly 
or through the pelvis, the pouch of Douglas in the female and 
the rectovesical pouch in the male, as discussed later. 
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Pelvic drainage may be secured through a suprapubic 
incision, an incision in either lower abdominal quadrant, 
through the vagina, the perineum, or through the rectum. 


Pelvic Drainage 


Fic. 56. Posterior colpotomy for drainage of pus which has gravitated to lowest 
portion of peritoneal cavity. Penetrating abscess wall. The sharp-pointed scissors, under 
the guidance of the finger, have been introduced into the mass and then opened widely. 
(From Crossen’s Operative Gynecology, C. V. Mosby Co.) 


In instances of diffuse or spreading peritonitis and when an 
abdominal incision is already present, drainage is usually 
accomplished from above. But a favorite method for the drain- 
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age of a chronic pelvic abscess in a female is to enter the pouch 
of Douglas by way of the posterior vaginal wall (posterior 
colpotomy) (Fig. 56). 


Fic. 57. Stab wound drains: (a) to the pelvis; (b) to the right infracolic space; (c) 
to the right paracolic gutter. These three drains might all have been brought to the 
surface through the operative wound. (From Royster’s “‘Appendicitis,’” D. Appleton.) 


A consideration of methods for practical drainage of 
infectious material from individual abdominal organs may 
serve as a review of the drainage basins and their communi- 
cations: 

Appendix. Operations of the “interval” type and for a 
subacute or non-perforative variety of appendicitis may be 
concluded without drainage. In the presence of a moderate 
leucocytosis or slight localized peritoneal exudate it may prove 
Wise to carry a “prophylactic” wick to the site of the appendic- 
ular stump in the right subcolic fossa. A retrocecal abscess 
may be drained through the loin or by passing a drain from the 
anterior wound to the right paracolic gutter. In the presence 
of a spreading or diffuse peritonitis three drains may be 
utilized: one to the right paracolic groove, one to the right 
infracolic fossa, and one into the depths of the pelvis (Fig. 57). 
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Gall Bladder. Drainage of this organ both through the 
abdominal (ventral) wound and through the hepatorenal 
pouch, has already been discussed. 

Duodenum. Leakage from most duodenal perforations 
occurs into the subhepatic portion of the supracolic division 
of the abdomen and there may be drained through the ventral 
wound, but preferably through the route of Morison (hepa- 
torenal). The peritoneum takes care of duodenal leakage in 
a remarkable fashion providing the perforation is promptly 
and adequately closed. Leakage into the omental bursa may 
be drained as later described. 

Stomach. Perforations of this organ may involve the 
subhepatic space (usual), the omental bursa, the perisplenic 
area (rare) or the general peritoneal cavity. The omental 
bursa empties into the subhepatic space through the foramen 
of Winslow and may be drained as described in the discussion 
of Morison’s space. It may also be drained through an opening 
in the gastrocolic ligament, through the great omentum, or 
from below through the transverse mesocolon. The perisplenic 
space may be drained by means of a wick carried directly to 
the depths of this basin, either through a high left paramedian 
incision or a stab wound in the left parietes; such drainage may 
or may not be associated with drainage of the left paracolic 
gutter. 

Spleen. (See perisplenic space). 

Pancreas. Drainage may be established through the 
omental bursa (by any of the several routes described), through 
the left posterior parietal wall (retroperitoneal extravasations), 
or through the cystic duct (cholecystostomy for pancreatic 
congestion). 

Pelvic Organs. (Previously described.) 

Kidney. Perirenal infections may be drained retroperi- 
toneally by means of an incision in the posterior or lateral 
parietes. 

Bladder. The space of Retzius may be drained (retroperi- 
toneal drainage) suprapubically through the midline alone or 
through multiple incision. 
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Subphbrenic Abscesses. (See chapter dealing with the 
diaphragm.) 

Just as gravity plays a great part in determining the site 
at which pus and other fluids will accumulate, so it also plays 
an important (though by no means the only) rdle in securing 
effective drainage. The pelvis is fittingly termed ‘“‘a basin,” 
not only on account of its shape but also because when patients 
are placed in the upright or the semisitting posture (Fowler 
position) fluids gravitate to this cavity; the most dependent 
point at which to drain the pelvis is through the pelvis floor. 
The space of Morison is reached at its lowest point by way of 
the hepatorenal pouch (route of Morison). The perisplenic 
space is given dependent drainage through inserting the wick 
into the lowest part of the left paracolic gutter to which 
perisplenic abscesses tend to gravitate. The left subcolic 
space is often adequately drained only when the drainage 
material has also been carried into the pelvis. The value of the 
Fowler position in diminishing the spread of septic material 
throughout the peritoneal cavity and in minimizing absorption 
will be more fully discussed in the section dealing with the 
peritoneal membrane. Placing a pillow beneath the left hip 
and shoulder may aid in securing drainage when there is an 
incision in the right lom, and a similar support or elevation of 
the right side of the body aids in securing drainage to the 
left. 

When the original incision is made at a site other than that 
which gives dependent drainage it is often advantageous to 
place a secondary drain through a stab wound at the desired 
site. Small stab wound incisions may be easily, safely and 
bluntly made under the guidance of the hand within the 
abdomen. In addition to yielding the maximum advantage 
from position such secondary wounds prevent the pus from 
soaking the main operative wound and thus reduce the 
likelihood of wound infection and subsequent hernia formation. 

3. MeTHops FOR THE CLINICAL DETECTION OF FLUIDs. 
The clinician uses special technical terms in referring to 
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abnormal fluid collections throughout the body. Dropsy 
signifies either an extensive and marked “‘water-logging” of 
the entire system such as is observed with certain cardiac and 
renal disorders, or a more localized morbid accumulation of 
watery liquid within some cavity or within the tissues them- 
selves. The term hydrops (an abbreviation for Gr. water 
+ dropsy) literally means the same, but in ordinary clinical 
usage indicates a watery collection within some special organ 
or space, as hydrops vesicae felleae (an accumulation of clear, 
or non-bile-stained fluid within the gall bladder) or thoracic 
hydrops (a pleural effusion). 

Anasarca (Gr. ana, through + sarx, flesh), like the word 
dropsy, means a generalized infiltration (a seepage throughout 
the flesh) of thin, clear, or watery fluid. Any cystic swelling 
containing serous fluid is termed a hygroma (Gr. water + 
tumor, for example a housemaid’s knee or a compound ganglion 
the wrist). The term edema (Gr. swelling) implies a puffiness at 
due to the choking of the areolar tissues and interstices of the 
involved part by abnormal amounts of liquids. The word fluid 
itself (L. fluidus, flowing) signifies the presence of a substance 
which is non-resistant, non-solid, or mobile, hence the term 
effusion (L. e, out + fudare, to flow) suggests quite a different 
pathological process from that of exudation (L. e, out + udare, 
to sweat, or produce in beads). An effusion Is a rapid outpouring 
of thin liquid while an exudation is a more laborious liberation of 
a thick, viscid, or more organized substance. The derivation 
of the term ascites has previously been referred to (Gr. askos, 
a water bag). 

Fluids within the body, as fluids elsewhere, possess typical 
characteristics and are governed by laws which are peculiar 
to themselves. 

a. Fluids are particularly weighty (1 cu. ft. of water 
weighs about 1000 oz., 28.5 kg., or roughly 63 Ib.), and the total 
weight of the body is largely due to the fluid which it contains. 
This fact readily explains why a patient with cancer who has 
undergone, or reasonably should have undergone, a considerable 
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loss of weight may suddenly acquire new weight with the 
onset of ascites or dropsy; and since water is over 700 times 
heavier than air, a hydrocele may often be differentiated from 
an enterocele by simply picking up the mass within the palm, 
in order to estimate its specific gravity. 

b. Water is a poor conductor of heat and when the fluids 
of edema block the tissue spaces, obliterating superficial 
blood vessels, the involved part may seem abnormally cold. 
The temperature of a boggy extremity gives no fair index as 
to the condition of its deep arterial supply and the vascular 
efficiency is better estimated through palpating the periph- 
eral pulse or through taking the temperature of a non- 
edematous portion such as the toes or fingers; again, in the 
early stages of an acute inflammatory process the local tem- 
perature appears elevated but after a large collection of pus 
has formed the temperature may actually seem lowered, while 
an incision carried through edematous tissues overlying an 
abscess may show the boggy area itself, even though cold, 
to contain pus. 

c. Fluids are substances incapable of resisting forces; they 
follow pathways of least resistance; while a solid possesses 
both size and shape, a liquid has size but not shape. As already 
discussed free fluids within the peritoneal cavity move about, 
flowmg along the watersheds and into the catchment basins 
under the influence of gravity. Free fluids seem to “swish” 
or yield in a perfectly characteristic fashion beneath the 
examining hands. 

d. Fluids are almost totally incompressible (under a com- 
plete additional atmosphere of pressure water is condensed 
by only 1/20,000 of its bulk). Intestines filled with fluid, then, 
are far more likely to be ruptured by a sudden force such as a 
kick than are those filled with gas; similarly, the empty or semi- 
empty bladder is ruptured with difficulty, while the distended 
bladder may burst from comparatively slight trauma. 

e. Bodies immersed in fluid must displace their own bulk 
‘Archimedes’ principle). Hence the patient with respiratory 
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and cardiac embarrassment due to a marked ascites will suffer 
from additional discomfort after eating, especially when the 
food is poorly selected as to bulk; conversely, the removal 
of a copious liquid or formed stool will reduce the pressure 
within the abdomen and within the ascitic fluid itself. 

f. Any additional pressure exerted upon an enclosed fluid 
mass is transmitted equally in all directions (Pascal’s law). 
A venous varix in the femoral region may be differentiated 
from a femoral hernia by simply tapping upon the associated 
varicose veins of the leg while testing with the opposite hand 
over the mass for a transmitted fluid wave. Again, when a 
marked ascites is associated with an umbilical bulge, tapping 
at almost any point on the belly wall will be followed by a 
perceptible movement or expansion within the umbilical 
nodule. It follows from Pascal’s law that no sustained tan- 
gential pressure can be exerted through a fluid mass. Lateral 
pressure over an abdomen distended with fluid will transmit 
to the opposite side a momentary Impulse or “‘a fluid wave” 
but lateral pressure along this tangent Is never sustained since 
the force is immediately distributed equally in every direction. 
This dissipation of pressure often serves to differentiate a 
fluid mass from a solid mass, for a tumor frequently may be 
pushed about or rocked from side to side. 

The clinical picture caused by free intraperitoneal fluid 
will depend to a considerable extent upon the amount of fluid 
present, i.e. whether the quantity be marked, moderate or 
slight. 

(1) When the accumulation is marked the findings are as 
follows (Fig. 58): 

Inspection reveals a typical picture. 

The abdomen is symmetrically distended. 

The belly appears globular or barrel-shaped. 

The skin is tense and glistening; striae may be present. 

The umbilicus is prominent or protruding. 

The intercostal angle is widened; the lower ribs bulge; the 
abdomen is out of all proportion to the thorax as a whole. 
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The abdominal respiratory movements are diminished or 
absent. 
The legs, thighs and scrotum may be edematous. 


ascites). (From 


Fic. 58. General enlargement of the abdomen from abdominal dropsy 
Anders’ “‘ Physical Diagnosis.”’ D. Appleton and Co.) 


Hernial weaknesses in the walls bulge and are filled with 
fluid. 

The superficial veins may be engorged; congestion of the 
hemorrhoidal and pampiniform plexuses and a complete or 
partial caput Medusae are sometimes present. 

Palpation. A fluid wave or thrill is present; this does not 
disappear as pressure is made upon the anterior abdominal 
wall. 
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Percussion at any point yields a visible enlargement of 


palpable thrill within the protuberant umbilicus. 

Dipping or ballottement may be detected where a solid 
tumor or enlarged liver underlies fluid. 

The cardiac impulse may be displaced upward, or upward 
and slightly to the left. 

The abdomen feels tense and characteristically weighty; 
this tension and peculiar resistance are most marked in the 
bulging flanks. 

Percussion. The flanks and suprapubic regions are flat or 
dull or the dullness may be generalized. 

Tympany, if present, tends to be central in location. 

Mensuration. When the patient is erect the greatest cir- 
cumference is that of the hypogastrium. 

When the patient is in the dorsal decubitus the umbilical 
circumference is greatest (measurements taken through the 
umbilicus anteriorly and the tip of the spine of the third lumbar 
vertebra posteriorly). 

The umbilicus retains its normal central position (not 
elevated as with a gravid uterus or distended bladder). (Meas- 
urements are made from the umbilicus to the symphysis pubis 
and from the umbilicus to the sternoxiphoid junction.) 

With the patient lying flat on the back the umbilicus also 
retains a central alignment (not displaced to the side as with 
ovarian cyst). (Measurements are made from the umbilicus 
to each anterior superior iliac spine.) 

(2) When the Accumulation is Moderate. The disten- 
tion is still symmetrical and tends to be globular or barrel- 
shaped when the patient is sitting or erect. When the dorsal 
decubitus is assumed, however, the flanks bulge while the 
central area of the abdomen appears flattened. To the typical 
fluid wave sign is added a second valuable phenomenon, L.e. 
that of shifting dullness (Fig. 59). (The level of the fluid in 
the flanks shifts as the patient turns to the side.) The supra- 
pubic line of dullness, when the patient is in the dorsal decubi- 
tus, is curved with the concavity directed centralward (Fig. 60). 
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(3) When the Accumulation is Slight. If the fluid «is 
minimal in amount it may be lodged entirely within the infra- 
colic spaces as the patient lies flat, or in the pelvis as he sits 


Fic. 59. Shifting dullness: evidence of free intraperitoneal fluid. 


or stands. The inability to demonstrate small amounts of fluid 
is not absolute proof of the absence of free fluid from the 
cavity. The best means for detecting a small amount of fluid 
is to turn the patient well upon his side and attempt to demon- 
strate shifting dullness in the dependent flank or to place him, 
should his condition warrant, in the knee-elbow position and 
search for a flat or dull note about the umbilicus. The per- 
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cussion should be very light in character, for only by this 
method may a thin layer of liquid overlying tympanitic bowel 
(small amount in paracolic gutter) be detected. 


Fic. 60. 


,. Distention with ascites. Note distribution of fluid with central curved line of 


dullness. 
B. Distention with ovarian cyst. Note that maximum distention ts below the umbilicus 


and that there is no extension to the flanks. (From Douglas. 


Special Rules. In examining the abdomen for free fluid the 
following general rules should be borne in mind: 

(1) The abdomen has not been completely examined until 
the posterior as well as the anterior wall has been palpated 
and until in the male the rectum and in the female both the 
rectum and the vagina have been explored digitally. By making 
rectal and vaginal examinations a routine part of an abdominal 
examination many diagnostic blunders may be avoided, and 
some of these blunders may be safely avoided in no other 


manner. 
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(2) The abdomen should be reexamined after catheteriza- 
tion, the administration of enemas, paracentesis, operations, or 
partial recovery under conservative treatment; questions may 
then be answered which could not be settled until the intra- 
abdominal pressure had been reduced. 

(3) The examination of the abdomen alone is often insufli- 
cient; other parts of the body should also be studied before 
attempting a final diagnosis. 

(4) Here as elsewhere the well-taken history is the safest 
guide to an accurate diagnosis and this should always be 
correlated with the findings upon local examination. 

It is often easy to state the precise cause for the intra-peri- 
toneal fluid but there will remain instances in which it will prove 
impossible, without entering the abdomen to perform an opera- 
tion or autopsy, to name the primary condition with precision. 

Most important of the special evidences of fluid are the 
signs of dipping, ballottement, shifting dullness, the fluid 
wave, venous engorgement, and reducible hydrocele. 

The tests known as “‘dipping” and “‘ballottement” both 
depend upon the presence within the abdomen of some solid 
mass as well as free fluid. When an enlarged liver or a solid 
tumor lies beneath a layer of free fluid it may sometimes be 
palpated by suddenly pushing the tips of the extended fingers 
of the examining hand against the anterior or lateral abdominal 
wall (dipping). The mass is “bumped against” in a character- 
istic fashion; and as the fingers are withdrawn the fluid flows 
back again to cover the tumefaction (Fig. 61). Once felt this 
sensation will not be forgotten. It is a pathognomonic sign of 
fluid. The same sensation is gained in palpating the patella 
after compressing with the fingertips a prepatellar bursa 
moderately filled with a serous effusion. When, during an 
abdominal examination, an enlarged liver has been detected 
and a moderate amount of free fluid is thought also to be 
present, the demonstration of dipping after the patient has 
been placed in the Trendelenburg position proves the presence 
of the free fluid. 
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True ballottement (Fr., balloter, to toss up) is a sign used 
in the diagnosis of pregnancy. Here, with the tip of the fore- 
finger in the vagina a sharp tap is made tn the lower segment 


Fic. 61. “Dipping” with ascites. To palpate the liver: one quick jab in direction of 
arrow. (After Slade. 


of the uterus; the embryo, if present, is tossed upward and if 
the finger is retained in place will presently be felt to strike 
against the wall of the uterus as it falls back. Or, as the preg- 
nant uterus is pushed against from the side, the fetus may be 
displaced within the amnionic fluid, only to float back and 
impart a gentle tap against the examining hand which has been 
held quietly in position. A solid mass, particularly if supplied 
with a pedicle will often impart the same sensation to the 
examining fingers as it floats back to an original position after 
being displaced. 

The fluid wave has been discussed with the mention of 
Paseal’s law and of the inability to maintain a sustained 
tangential pressure through a fluid medium. The sensation 
experienced upon tapping against an ascitic abdomen (the 
abdomen then being by definition an elastic bottle) may be 
duplicated by tapping against a rubber waterbottle and detect- 
ing with the opposite hand the characteristic fluid wave. 
To make the fluid wave test as the patient is attempting to 
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rise without the use of his arms from the recumbent to the 
semirecumbent posture will enhance the ease of its detection.*® 
This manoeuver by contracting the abdominal muscles 
increases the pressure upon the ascitic fluid. By conducting 
the test after this special manner even small amounts of free 
intraperitoneal fluid may be demonstrated. 

Shifting dullness is illustrated in accompanying photo- 
graphs (Fig. 59). When the fluid is considerable in amount 
the shift of the line of flatness or dullness may be considerable, 
but the error is frequently made of expecting too great a shift 
when the amount of free fluid is small. So great is the capacity 
of the peritoneal cavity that the addition of even a quart of 
fluid to any given amount raises the total level but little as 
the patient lies flat upon the back. The repeated demonstration 
of even one fingerbreadth of shifting dullness constitutes reli- 
able evidence of free fluid. It has been pointed out (Mayo- 
Robson) that when the free fluid consists of blood the shifting 
in the flanks takes place slowly, due to the fact that some of the 
blood is clotted and semigelatinous. Hence sufficient timeshould 
be allowed, when testing, for the complete shift to take place 
(in the case of blood a full minute) and when the shift is defini- 
tely demonstrated and proved to be unusually slow, the evi- 
dence points to a fluid which is thick and presumptively blood. 

The venous engorgement may be due to the same cause 
which is exciting the free fluid (retroperitoneal tumors, 
cirrhosis) or it may be due to the weight of the fluid alone as it 
presses upon veins such as the iliac, inferior vena cava, or 
those of the portal system. The typical caput Medusae has 
already been described. At times only a few longitudinal 
superficial veins or even a single vein may be seen upon the 
distended anterior abdominal wall (see Fig. 58). The vein or 
veins extend upward from the umbilicus, carrying blood which 
would normally be passing to the heart by way of the portal 
vein but now has come to the surface through the veins reach- 
ing the umbilicus along the round and falciform ligaments of 
the liver and by a collateral route is passing through the 
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paraumbilical veins to reach the internal mammary veins or 
those associated with the diaphragm and ultimately the 
superior vena cava (Fig. 62). With obstruction to the inferior 


1. Caput medusae after thrombosis of the inferior vena cava following typhoid fever. 
(From Quervain.) a. “Portal” collateral veins (liver). B. ““Caval” collateral veins (inferior 


vena Cava). 


vena cava they may pass upward from the thighs, traversing 
the entire anterior abdominal wall to reach the heart from 
above, chiefly by way of the thoracoepigastric veins, to reach 
the superior vena cava through the axillary and subclavian 
veins. The veins of this latter route (Fig. 62) have been termed 
the “‘caval”’ veins (collaterals from the inferior vena cava). 
It has been pointed out’! that when both sets of veins are 
involved, due to ascites associated with disorders of the liver 
(carcinoma, cirrhosis), a withdrawal of the ascitic fluid by 
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11. The superficial abdominal veins. a. “‘ Portal group.” B. “Caval group.” 
(From Spalteholz.) 
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cava, may result in a disappearance of the caval veins while 


the portal collateral veins remain distended, thereby demon- 
strating the persistence of the obstruction to the portal 
vein by the primary pathological process. 

Ascitic and other free intraperitoneal fluids gravitate into 
prolongations of the peritoneal membrane (hernial sacs) when 
these are dependent in position. In the inguinal region such a 
condition is known as a reducible hydrocele. The presence of an 
open hernial sac may, indeed, prove a valuable aid in the 


demonstration, by appropriate posture, of a small amount of 


free fluid, and when the sac is otherwise empty the fluid, under 
strict aseptic precautions, may safely be withdrawn for 
indentification. 

4. DIFFERENTIATING THE CAUSES OF ABDOMINAL DISTEN- 
TION. It is usually though not always easy to distinguish free 
intraperitoneal fluid from other conditions causing abdominal 
distention. Aside from the positive methods of indentification 
discussed, certain general “‘negative” evidence will prove of 
value. 

a. Distention due to fat is characterized by a generalized 
thickening of the panniculus adiposus throughout the body 
(face, neck, extremities, buttocks); the abdomen retains Its 
normal relative size to that of the thorax. The panniculus may 
be picked up between the fingers and the superficial nature of 
the condition demonstrated. It must be recalled, however, that 
with excessive subcutaneous fat there will also be a weakening 
of abdominal supporting walls due to fatty infiltration and 
that intra-abdominal fat also will be excessive. The suggestion 
of a fluid wave observed in the corpulent patient disappears 
as the “fat wave” is blocked by the margin of an assistant’s 
hand pressed firmly against the linea alba. In some instances 
excessive fat and ascitic fluid will coexist within the abdomen, 
yielding distention of a dual nature. 

b. Distention due to flatus tends to be localized, is associated 
with marked tympany and often with visible peristaltic waves 
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seen upon the anterior abdominal wall or initiated by flicking 
the abdomen with a moist towel or snipping it with the finger- 
tips. When the large bowel is the seat of distention with gas, 


Fic. 63. Distention due to flatus. 


A. Diagram to show appearance of moderate distention of the large gut. 
B. Drawing to show ladder pattern of abdominal distention (indicating obstruction of 
the lower ileum). (From Cope.) 


proximal to a rectal or sigmoid obstruction, the distention Is 
found at the periphery of the abdomen (Fig. 634). When the 
gas Is restricted to small bowel the distention tends to be 
central in location and to display a typical “‘ladder pattern” 
(Fig. 638). When the stomach is acutely dilated the swelling 
lies to the left of the midline and is umbilical or subumbilical 
in location while the epigastrium is largely uninvolved. The 
stomach pump or the rectal tube may prove of service in 
establishing the diagnosis. 

c. Distention due to feces is nodular or patchy; the asym- 
metry is obvious; and the cause of the condition may be 
demonstrated by cleansing the gastrointestinal tract. Rectal 
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examination will often reveal impacted feces or some obstruc- 
tive lesion in the lower bowel. A succussion splash may be 
obtained when gas and liquid coexist in colon or stomach. 


Fic. 64. Abdominal distention due to gravid uterus and distended bladder. (From 
DeLee’s “* Principles and Practice of Obstetries.’’ W. B. Saunders Co. 
| 


d. Distention due to a gravid uterus should present little 
diagnostic difliculty. There is a history of the cessation of 
menses and the vaginal examination may reveal ballottement 
and softening or congestion of the cervix. Externally, fetal 
movements, fetal heart sounds, or a funic souffle often are 
detectable (Fig. 64). A fetus may be identified by a roent- 
genogram as early as the fifth month. 

e. Distention Due to Solid Tumors. Solid tumors often cause 
or are associated with ascites. Means for identifying and 
differentiating various solid tumors are discussed elsewhere 
(section on the Solid Organs). When tumors are present, 
unassociated with ascites, the distention tends to be asym- 
metrical; dullness is lacking in the flank, the presenting mass 
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has form as well as size; it may be movable or move spon- 
taneously with respiration; and its surface and consistency may 
serve to identify the swelling. With intra-abdominal malig- 
nancies there may be enlargement of the left supraclavicular 
gland (so-called Troisier or Virchow-Troisier gland). 

Distention due to localized collections of fluid tend to displace 
the umbilicus upward, downward, or lateral; although the 
mass is dull the flanks are tympanitic; no typical shifting is 
observed; the swelling is usually ovoid in form and can often 
be easily outlined. Distended bladder disappears with catheter- 
ization (see Fig. 64), the hydronephrotic tumor tends to vary in 
size, In association with a history of polyuria; the ovarian 
cyst springs from or begins in one side and frequently may be 
identified by the pelvic examination. 
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Nov. 3, 1804.] SECTION OF SURGERY. | 


SIXTY-SECOND ANNUAL MEETING: If the abdomen be opeaed in the right li il i 
sharp lower border of the right lobe of the liven wich he 


ov Tas quently the fundus of the gall bladder, will be seen resting 


the transverse colon. If the edge of the liv 
Hold im BRISTOL July S1st, and August 1st, tnd, Ord. 1). The roof or anterior wall which 
as just been opened up is not sealed. It looks forwards and to 
ht. From right to left it is formed by the peritoneam 
PROCEEDINGS OF SECTIONS. ng the diaphragm, the under surface of the right lobe 
i of the liver, and the gall bladder, and not unusually is com- 
pleted internally bya fold of the gastro-hepatic omentum 


SECTION OF SURGERY. “The floor formed by the ascend! 
W, Mrrommxt Bawxs, M.D., F.R.C.8,, President. the kidney, duodenum, and other structures lying on the 


terior abdominal etes (Fig. 1). Superiorly th i 
THE ANATOMY OF THE RIGHT HYPOCHON- bounded by ~ o t lobe of the liver. inferiorly ‘by the 
DRIUM RELATING ESPECIALLY TO OPER- | the duodenam internally, the 
ATIONS FOR GALL STONES. ps etes as far as the crest. In- 

By Rorn M =, M.B., F.B.C.8. a ly e neum covering the spine ind, the free 

Senior Assistant Surgeog, Royal Infirmary, Newcastle-on-Tyne. of Winslow between'the two (Fig 3)" 
Tus purposes of my paper are: 1. To draw attention briefly | This pouch can be effectually drained by an opening made 
to the pep Ad eo concerned in the surgical treat- | through the posterior parietes immediately below the lower 
ment of gall 8 » With the object of demonstrating thata| end of the kidney, for the remaining dependent part is 
pouch exists behind the right lobe of the liver which has | occupied by the right end of the right lobe of the liver. A 
natural barricades ~y ©) from the general peritoneal | varying quantity of fluid, roughly a pint, may be intrs- 
cavity. 2. To suggest that efficient draiuage of this pouch is | duced into the pouch from below before any overflow 
likely to serve a useful purpose in gall stone operations. ./ into the general peritoneal cavity can take place. The fo!- 


Conciusioss. 

A pouch exists below the right lobe of the liver and gall 
bladder separated from the geneial peritoneal cavity by 
natural barriers. This pouch can be efficiently drained 
through an opening in the parictes near the lower end of the 
kidney. A tranaverse is better than a vertical incision in 
operating for gall stones ; less likely to be followed by ven- 
tral hernia and giving free access. Siliary fistula results 
from operations for gall stones in a considerable wpe ad 
of cases in which the gall bladder has been attached by eu- 
tares tothe parictes. The method of attachment has little 
to do with this result and it may follow when the ducts are 
patent. The gall bladder and ducts may safely be allowed 
to empty into the pouch described, if it is properly drained, 
The gall bladder should never, except when suppurating, be 
stitched to the abdominal wall. If the pouch is properly 
drained (a) when the gall bladder is distended, the openin 
in it should be closed by sutures and the viscus soharned 
into the abdominal sooty and the drain left until the cer- 
tainty of its successful closing is complete. 4. When the 
gall bladder is shrunken and there is difficulty in closing the 
opening made in it, it may be returned unclosed. c. Whena 
stone is impacted in the cystic duct and evades all ordinary 
efforts to remove it the gall bladder should be excised and 
the duct ligatured after removing the stone init. d. When 
y a stone is impacted in the common duet, the duct is incised 
chown Beer eft unclosed if there is any difliculty in applying a satis- 

Pal ae figures marks po for factory suture. 


Fic. 65. 


[171] 


SuppLeMENT: A. J. S., n. s. Vol. VIII, No. 4, p. 945 


L 
AY 
|| 


ABDOMINAL CAVITY AND PERITONEUM 


EPONYM 
SIR ARTHUR WILLIAM MAYO-ROBSON 


Eponym: Robson’s point; Mayo-Robson’s point. 
Nativity : London. 
Birth : April 17, 1853. Living surgeon. * 
Connections : 1876-86. Demonstrator of anatomy and lecturer, Medical School, Leeds. 
1886. Lecturer on pathology, Leeds. 
1888. Lecturer on operative surgery, Leeds. 
1Sgo—1goo. Professor of surgery, Yorkshire College, Victoria University. 
1897. President, Gynaecological Society. 
1Qoo. Member of ¢ council R.C.S. 
1900— Hlonorary president, Surgical Section, 13th. Internat. Medical Congress, Paris. 
1902-5. Vice-President, R.c.s. 
1905. Bradshaw lecturer, R.c.s. 
1906. Surgeon, Dreadnought Hospital. 
1917-19. Consultant, War Office. 
Consulting surgeon from 1902, Medical School, Leeds. 
Consulting surgeon to Batley and Keighley Hospitals. 
Inspector of Military Orthopaedic Hospital. 
Honorary consulting surgeon, King Edward VII Memorial Hospital, Windsor. 
Honorary Fellow, Am. Surg. Soc.; Honorary Member, Soc. de. Chir., Parts; Honorary 
\Mlember, Royal Soc. de Med. de Ghent. 
F.R.C.S.; Knight of Grace, Order St. John of Jerusalem; Chevalier de la Legion 


d’Honneur. 
Source of Eponym: The Pancreas; Its Surgery and Pathology. Phila., Saunders, 1907. 


Other Writings: On Gallstones and Their Treatment. 
Diseases of the Gall Bladder and Bile Ducts. 


Diseases of the Stomach and Their Treatment. 
Diseases of the Pancreas. 
Cancer and Its Treatment. 
Reference: Who’s Who (Eng.), 1929. 
* Present address: Broadoak, Seale, Surrey, England. Complete life sketches are not 
attempted in instances where the person signified by the eponym is still living. 


SuppLemMent: A. J. S., s. Vol. VIII, No. 4, p. 946 


172 


THE PANCREAS 


ITS SURGERY AND PATHOLOGY 


BY 


A. W. MAYO ROBSON, D.Sc. (Leeps), F.R.C.S. (Enc.) 


LONDON 


P. J. CAMMIDGE, M.B. (Lono.), D.P.H. (Came.) 


LONDON 


ILLUSTRATED 


PHILADELPHIA AND LONDON 


W. B. SAUNDERS COMPANY 
1907 


(c) Pain and Tenderness.—These symptoms, although 
important when present, are so variable that even their 
complete absence is no proof that the pancreas is normal. 
Both pain and tenderness are, as a rule, absent in malig- 
nant disease of the head of the pancreas, but in exceptional 
cases of carcinoma and sarcoma of the head, body, or 
tail the pain may be excruciating. This is due either to 
pressure on, or involvement of, the great sympathetic 
ganglia, or to pressure on, or invasion of, neighbouring 
viscera, particularly the stomach and duodenum. Small 
scirrhus tumours are, as a rule, characterised by absence 
of pain, while large growths are often marked by constant 
and extreme agony. In the various forms of pancreatitis 
pain and tenderness in the epigastrium are generally well 
marked. The more acute inflammations are characterised 
by excessive tenderness on pressure, the presence of a 
tender spot just above and to the right of the umbilicus, 
rigidity of the recti, and pain of an agonising character. 
The pain in hemorrhage into the pancreas is intermittent, 
being at times severe and of a colicky character, then 
diminishing or disappearing, to return later with increased 
intensity. In chronic pancreatitis pain and tenderness, 
although usually present, may be but little marked. In 


ness are pronounced. Calculus of the pancreas may exist 
for years undetected, and 
unsuspected, without caus- 
ing any pain. If, however, 
the calculus reaches the ori- 
fice of the pancreatic duct, 
or is impacted in the ampulla 
of Vater, severe paroxysmal 
pain, resembling a gail-stone 
seizure, will occur and be as- 
sociated with jaundice. As 
to the character of the pain, 
it may be continuous or 
paroxysmal, and may be 
limited to the epigastrium 
or radiate around either side 
of the thorax. Pain in the 

back, under the left scapula, site of the tender spot in inflam: 
or between the scapula, is matory affections of the pan- 
more frequent than pain be- ““** 

neath the right scapula in pancreatic disease, thus serving 
to distinguish it from gall-bladder pain. “Coeliac neural- 
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Les Ganglions Sus-claviculaires dans le Cancer de I’Estomac. Bull. et mém. Soc. méd. 

d. hép. de Par., Année 1886. 

While it has been known since the time of Virchow that a tumefaction of the supra- 
clavicular ganglia might be caused by cancer of the stomach, Troisier made a most 
complete study of the subject and showed that the adenopathy might occupy either side 
of the neck or both sides at once, but that the left side was the favorite site. He showed 
also that the left supraclavicular gland involvement might be due to any abdominal 
cancer whatever (pancreas, liver, kidneys, uterus, testicles, ovaries). From the time 
Troisier worte his medical thesis the subject of cancer of the lymphatic glands and 
vessels was “‘dearest to his heart,” and he wrote many articles concerning his researches 
in this field. 

Supraclavicular adenopathy in abdominal cancers. Arch. gén. d. méd., 1: 129-139; 
297-309, 1880. 

Supraclavicular, inguinal, and axillary adenopathy in a case of cancer of the ovary. 
Bull. et mém. Soc. méd. d. hép. de Par., s.3, 3: 501-502, 1888. 

Cancer of the thoracic duct. Jbid., 14: 302-314, 1897. 

Presse méd., 28: 33-35, 1920. 

Bull. d’ Acad. de méd. 82 (s.3, 2): 490-491, 1919. 


A TRANSLATION OF THE FIRST OF A SERIES OF PAPERS BY TROISIER 
RELATIVE TO ENLARGED SUPRACLAVICULAR GLANDS WITH INTRA- 
ABDOMINAL CANCER 


Tue SUPRACLAVICULAR GLANDS IN CANCER OF THE STOMACH 


It is well known that cancer of the esophagus and that cancer of the lung are rather 
often propagated to glands of the lateral and inferior parts of the neck and this 
localization is justly considered as a valuable sign for the diagnosis of a cancer within the 
thoracic cavity. It must not, however, be believed that propagation to the supra- 
clavicular glands occurs only in cancer of the esophagus at its upper part and in cancer 
of the pleura or of the lung. I propose to prove that it exists in cancer of the stomach. 
I do not need to state that this propagation is absolutely exceptional. 

When M. Charcot was president of the Anatomic Society, | had often heard him 


sav that Henoch in his “Clinique des maladies du bas-ventre,”” had pointed out propa- 


gation of cancer of the stomach to the glands of the supraclavicular cavity (see in 
particular the Bulletin of the vear 1876, page 460). Thus it is that my attention was 


drawn to this point and since that time I have never neglected to look for this propa- 
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LES GANGLIONS SUS-CLAVICULAIRES DANS LE CAN EN 


BULLETIN 


oes par M. Tnotsien, agrégé, médecin de Phopital Saint-Antoine, 
na J. On sait que le cancer de Vesophage et que fe cancer du poumon 
) se propagent assez souvent aux ganglions de la partie laterale et inferieme 
¥ HOPITAU X DE | A R Is du cou, et Von considére & juste titre ectte localisation comme an signe 
precieux pour le diagnostic d'un cancer de la cavité thoracique. ne 
Mi drait pas croire cependant que la propagation aux ganglious sus-clavicu- 
laires ne puisse se rencontrer que dans le cancer de Vursuphage a sa 
2 partie supérieure et dans le cancer de la plévre ou du poumon. Je me pro- 
nye pose de prouver quelle eviste dans le cancer de Lestomac. Je n'ai pas besoin 
de dire que cette propagation est a fait evevptionuelle. 
Lorsque M. Charcot ait président de la Société analumique, ie lui avais 
4 TOME II] — TROISIEME SERIE 
souvent entendu dire qu'Henoch, dans sa Clinique des maladies du bas- 
q rewire, avait signalé la propagation du cancer de aux gangliens 
ANNEE 1886 du creux sus-clavieulaire (voy. cn particulier les Bulletins de Vannée 
5 p- 160), Cest ainsi que mon attention a eté attirée sur ee point, et depuis 
vette Cpoque je nai jamais négligé de rechercher cette propagation. Bien 
4 que je nen aie que trois exemples, jespére que le fait vous paraitva sufli- 
samment déemontre, 
bs Ill. Avant de tirer des conclusions des observations qui préeédent, 
je tiens 4 citer les rares auteurs qui ont signalé Valtération des Zanglions 


sus-claviculaires dans le cancer de l'estomac. 

Voici comment s'exprime Henoch a ce sujet (Alinik der Unterleibs-krank- 
heiten, 1863, p. 307) : « Le diagnostic de cancer de Vestomac est plus cer- 
tain quand on peut trouver des ganglioas degenérés au-dessus de la cla- 


v‘cnle,,. A Vappui de cette remarque, Henoch cite (p. 314) Tobservation 


PARIS ua malade qui mourut dun cancer de lestomac vérifié & | autupsie. 

Immédiatement au -dessus de la clavicule gauche se trouvaient deux gan- 

G. MASSON, EDITEUR alions jugulaires, mobiles, ayant le volume d'u ufs de pigeon et la consis- 
LIBRAIRE DE L'ACADEMIE DE MEDECINE tance de la pierre. » 

Dans une clinique publiée en 1876 (Berliner klinische Wochenschrift, 
120, BOL LEVAND SAINT-CORMAIN 

+ 1), Friedreich insiste 4 propos du diagnostic du cancer de lestomac sur 

1d86 ia présence d'une tumeur ganglionnaire daus le creux sus-claviculaire, 


hez le malade qui faisait le sujet de cette lecon, « la fosse sus-claviculaire 
ziuche était remplie par un paquet de ganglions tuméhés, durs, indolores, 
alteignant pour quelques-uns les dimensions d'une noisetle ». 

On trouve le passage suivant dans le traile de Leabe (Die Arankheiten 
kes Magéns uad Darms, in Handbuch... con Ziemssen, t. Vi, 1876, 
p. 127) : «Un indice déja plus certain de l'existence d'un cancer de l'estomac 
que La simple cachexic, c'est la tuméfaction des ganglions lymphatiques 
péripheriques, avant tout de ceux de la region sus-elaviculaire (Virchow). 
Toutefvis, elle manque assez souvent et peut natureflement tenir d'autres 
causes. » 

393 Comme on Je voit, Leube attriboe & Virchow,.et noa & Hemoch, le merile 
d'avoir mentonné cette allération des ganglions eervicaux dans le cancer de 
Vestomac. Je ne sais ce qn'il y a de fondé dans cetie assertion: j'ai vai- 
nement recherché cette mention dans le Traité des tumeurs. 


a SEANCE DU 8 OCTOBRE 1886 


IV. Les faits que je viens de vous communiquer me paraissent dé- 
montrer que le cancer de l'estomac peut, exceptionnellement il est vrai, 
se propager sux canglions du creux sus-claviculaire. Il semble méme résulter 
de mes trois observations et des deux faits rapportés avec quelques détails 

par Henoch, |'aatre par Friedreic ls, que cette allération secondaire des 

Présidence de M. Guyot. ganglions atieint surtout le cdté gauche du cou. C'est une preuve de généra- 

lisation du cancer, mais avee un point d'élection; et ce qui me surprend, 

— Gorrespondanee. — Des ganglions sus-claviculaires dans le cancer de ce n'est point la distance qui sépare les ganglions de l'organe primitivement 

agp da foie suppuré. Diagnostic : Tubcreulose lésé, ce n'est pas l’absence d'altération des ganglions ou des organes inter- 

<> (Diecusrion : MM. A. E. Laced, médisires, c'est cette localisation si singuliére dans le creux sus-claviculaire. 

En terminaut, qa‘il me soit permis de dire que le diagnostic doit tirer 

procés-verhal de la précédente séance est Iu, mis aux voix et adopts. parti de ce fait anatomique. Comme la discussion sur les cancers lalems et 

les pseudo-cancers est encore ouverte, j'ai pensé que vous écouleriez avec 
interét cette modesty contribution du cancer de lestomac, 


Fic. 67. 
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gation. Although I have only three examples I hope that the fact will seem to you 


sufficiently established. . . 

in. Before drawing conclusions from the preceeding case reports, I am anxious to 
mention the few authors who did call attention to the alteration of the supraclavicular 
glands in cancer of the stomach: Henoch (Klinik der Unterliebs-krankbeiten, 1863, 
page 307); Friedrich (Berliner klinische Wochenschrift, Number 1 for 1874);—Leube 
(Die Krankheiten des Magens und Darms in Handbuch . . . von Ziemssen, Vol. 7, 
1876, page 127). Leube attributes to Virchow and not Henoch the merit of having 
mentioned this alteration of cervical ganglion in cancer of the stomach. I do not know 
how much truth there is in this assertion; | have vainly sought mention of this in the 
Treatise on Tumors. 

iv. The facts that I have just communicated to you seem to me to prove that cancer 
of the stomach may, exceptionally it is true, be propagated to the glands of the supra- 
clavicular cavity. It even seems to follow from my three case reports and from the 
two cases reported with some details, one by Henoch, the other by Friedrich that this 
secondary alteration of the glands affects particularly the left side of the neck. That isa 
proof of the spread of cancer, but with a favorite point; the thing that surprises me is not 
the distance that separates the glands of the organ first attacked, is not the absences of 
alterations of the gland, or of the intermediate organs, but is this very unusual localiza- 
tion in the supraclavicular cavity. 

In closing may I be permitted to state that diagnosis should take advantage of this 
As the discussion on latent cancers and pseudo cancers is still open, I 


anatomic fact. 
thought that you would hear with interest this modest contribution to the study of 


cancer of the stomach. 
QUESTION NAIRI 


What are the chief causes of abdominal distention? 

What fluids may invade or accumulate in the peritoneal cavity? 

What is the derivation of the word ascites? 

What is an exudate; a transudate? 

What ts Clark’s sign; Toma’s sign? 

What is a watershed; a drainage basin; a catchment basin? 

Name the four chief drainage basins in the peritoneal cavity. 

What are the boundaries of these basins? 

What is the supracolic division of the abdomen; what organs are contained in this 
region? 

Divide the peritoneal cavity into ten drainage basins or fairly definite spaces in 
which pus or other fluids may accumulate. Give the boundaries of each space. 
Illustrate the manner in which these various basins communicate with one another. 
Explain how changes in position effect liquid accumulations within the peritoneal 
cavity. 

What is the mesentery of the small intestine; what is its length; its direction? 
Describe the attachment of the roof of the mesentery. 

Upon which side of the peritoneal cavity are collections of pus and blood most 
frequently encountered? Explain. 

Describe the transverse mesocolon; to what is it attached? 

Into what divisions does it separate the peritoneal cavity? 

What is the length of the transverse colon; its normal position in the abdomen; its 
relations to the stomach? 

What is meant by Morison’s space? 
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THE CAVITY 177 
What is the subhepatic space? 

What organ or organs may perforate into the subhepatic space? 
Bound Morison’s space. 

What is the hepatorenal pouch? 

Bound Petit’s triangle. 

Describe the methods for inserting a drain into the hepatorenal pouch. 
What is the right infracolic space? Its boundaries? 
What is the left infracolic space? Its boundaries? 

Describe the pouch of Douglas. 

What is the best manner in which to displace loops of small bowel in order to examine 
the right infracolic space; the left infracolic space? 

What is the duodenojejunal angle; its location? 

Describe several methods by which to drain the pelvis. 

Describe methods for draining an appendectomy wound. 

Describe drainage after cholecystectomy; repair of perforated peptic ulcer; after 
operation for acute pancreasitis. 

Describe methods for securing dependent drainage for the pelvis; for Morison’s 
space; the left infracolic space. 

What is the space of Retzius? 

What is meant by stab wound drainage? 

What are the advantages and disadvnatages of employing stab wounds for bringing 


drains to the body surface? 


Define dropsy, hydrops, anasarca, edema, hygroma, exudation, effusion, fluid, 
ascites. 

Name some of the basic laws regarding fluids which prove of special interest to the 
diagnostician. 

What is Pascal’s law; Archimedes’ principle? 

Describe the important findings upon inspection, palpation, percussion and mensura- 
tion, in an abdomen markedly distended with ascitic fluid. 

What are the best tests for detecting small amounts of free fluid within the peritoneal 
cavity? 

What is meant by ballottement ? 

What is meant by dipping with ascites? Describe the technic for eliciting this sign 


and state its significance. 
What is meant by the fluid wave sign? 


. Give methods for detecting the fluid wave with ascites. 


What is meant by shifting dullness? 

Why does free blood within the peritoneal cavity shift but slowly with postural 
changes? 

What veins of the anterior abdominal wall become distended with obstruction to 
the portal vein? 

What veins of the anterior abdominal wall become distended from obstruction to the 
inferior vena cava? 

What is meant by the “caval veins?” 

What is a reducible hydrocele; its significance ? 

How may abdominal distention due to ascites be differentiated from that due to 
fat? from that with accumulations of feces and gas? 

Differentiate hydroperitoneum from ovarian cyst; distended bladder; hydronephrosis. 
What is the appearance of the abdomen with marked gaseous distention of the large 


bowel; of the small intestine? 


‘ 
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